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Baghdad Fair 


The exhibition due to be held in Baghdad in the 
autumn of this year is of considerable indirect in- 
terest to the foundry industry. The organizers— 
the Federation of British Industries—are making a 
praiseworthy effort to increase the sales of British- 
made plant not only in Iraq, but in the Middle 
East generally. It is realized that in this part of 
the world, due to the rapid extension of the oil- 
producing industry, there has been a rapid increase 
of wealth. Though primarily this is in the hands of 
the various governments, there has recently been a 
very substantial rise in wages. These governments 
are planning imposing public works’ extensions, 
especially irrigation, which must result in raising 
the standard of living of the farmer and thereby 
his purchasing power. 


The exhibition is mainly to be devoted to fixed 
and mobile capital goods, and so stress is laid upon 
machinery, electrical appliances and equipment, 
motor lorries, buses and cars, tractors and agricul- 
tural machinery. It appears that for the major 
public works’ constructions, the haulage is given 
out to local sub-contractors, who are important 
potential buyers for motor lorries. Force majeure 
the exhibition normally will open at 4 p.m., so that 
a cardinal point will be its lighting. There is to be 
the usual spectacular fountain, powered by fire en- 
gines. Radio and television are to be featured, as 
these services are relatively of greater importance 


in the Middle East, where such a high percentage 
of the population is illiterate. A notion which 
should appeal to this class of visitor to the Fair 
are two areas, side by side—one which is irrigated, 
making a splash of verdant colour, while the other 
is just desert. What should be a great attraction is 
“a skating rink in the desert.” The refrigeration 
machinery and air-conditioning equipment for this 
is being supplied by J. & E. Hall, Limited, of 
Dartford. 

It can be presumed that the Federation have 
taken the best possible advice as to publicity, but 
the symbolic device got out for poster work does 
not appeal to us. If the orient sets out to attract 
tourists to its various countries, it carries pictures of 
camels, date palms, violet or blue skies, and the like. 
Maybe our opinion is wrong, but we should have 
thought that something provocatively occidental 
would have been preferable to the poster men- 
tioned for, after all, here is a cross-section of the 
West to be shown to the East. Something dynamic 
should, we believe, replace the soporific semi- 
heraldic, not too artistic, advertisement so far 
envisaged. That is the sole complaint we have to 
make, as the rest of the arrangements for publicity, 
for housing, for mixing pleasure with business, are 
alike efficient and enterprising. For the British 
foundry industry, we have every confidence that 
the business accruing from this great pioneer effort, 
ultimately, will be of great benefit. 
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Sheffield Society Comes of Age 


In its 21 years of existence the Sheffield Trades Histori- 
cal Society has had only four presidents. At the annual 
general meeting earlier this month, Mr. R. W. Allott 
was elected president for the coming year. The former 
presidents have been Mr. David Flather, founder- 
president and freeman of the society, Mr. H. G. Baker, 
freeman of the society, Mr. J. B. Himsworth, whose book 
on the story of cutlery is a standard work on that subject, 
and Mr. E. Walker, whose family has been prominent in 
the steel industry of Sheffield for 200 years. 

The 21st annual meeting was followed by a lecture 
by Dr. R. W. Mott, on “ The History of the Ironmaking 
Industry in the North from Earliest Times.” During the 
previous year the society was presented with a series of 
papers on various facets of the history of the industries 
of Sheffield and district, among these being a survey of 
100 years of Samuel Osborn & Company, Limited, by 
Mr. T. A. Seed, a history of Samuel Fox & Company, 
Limited, by Mr. Cotterill; 100 years of loom making by 
Mr. O. Porter, chairman and managing director of Wil- 
son & Longbottom, Limited, engineers, etc., of Barnsley 
(Yorks), and the life and work of Joseph Locke, the 
— builder, who was born in Sheffield, by Mr. 
Allott. 

The Society has a large and growing collection of his- 
torical relics of Sheffield industry, but its chief difficulty 
is in finding space in which to store them. It has 
recently purchased the Old Forge at Wortley, near Shef- 
field, which is classed as an ancient monument, and is 
being put into a state of repair so that it may serve as a 
museum of industrial history. 


Luncheon 


THE BRITISH NON-FERROUS METALS 
RESEARCH ASSOCIATION 


The annual luncheon of the British Non-ferrous 
Metals Research Association was held at the Savoy Hotel, 
London, last Thursday. The Hon. R. M. Preston, D.S.o., 
presided and had with him at the high table the follow- 
ing gentlemen:—Sir John Lang, k.c.B.; Lord Man- 
croft, M.B.E., T.D., Lord-in-Waiting; Mr. Robert Carr, 
M.P.; Mr. F. C. Braby, M.c.; Dr. O. M. Solandt, 0.B.£. 
(Chairman, Defence Research Organization, Canada; 
Vice-Admiral (E.) F. T. Mason, c.B.; Mr. W. F. Brazener, 
5.P.; Dr. Maurice Cook; Sir Ben Lockspeiser, K.C.B., 
F.R.S.; Mr. William Mure, c.B.£.; Dr. S. F. Dorey, C.B.E., 
F.R.S.; Sir Harold Hartley, K.C.V.O., C.B.E., M.C., F.R.S.; Dr. 
Horace W. Clarke; Dr. O. H. Wansbrough-Jones, C.B., 
0.B.E.; Mr. R. D. Hamer; Mr. H. E. Jackson; Prof. E. N. 
Da C. Andrade, F.R.s.; Lt.-Col. J. Cross Brown, D.S.0.; 
Dr. L. B. Pfeil, 0.B.£., F.R.S.; the Hon. John Grimston, 
M.P.; Dr. J. W. Cuthbertson; Prof. A. J. Murphy; Dr. 
B. K. Blount; Mr. W. H. Henman; Mr. E. W. Colbeck; 
Prof. C. W. Dannatt; Dr. Alexander King, c.B.£.; Dr. 
U. R. Evans, F.k.S.; Mr. E. J. Vaughan; Dr. H. Sutton, 
C.B.E. 


SEVENTEEN HEADMASTERS and career masters from 
public and grammar schools paid a visit to the Derby 
works of Rolls-Royce, Limited, their object being to 
see the opportunities available to boys in the engineer- 
ing industry. Talks and discussions were exchanged 
with the training manager, Mr. H. J. Horne, and train- 
ing department officials on the prospects open to boys 
and students who desire to follow an engineering 
career, and the training facilities offered to them. 
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Lyons Foundry Congress 


Programme for June 2 and 3 


The twenty-seventh congress of the Association Tech. 
nique de Fonderie is to be held this year at Lyons on 
June 2 and 3. The opening ceremony takes place at 
9 a.m. at the Maison de la Fonderie, 33, Cours E. Zola 
Villeurbonne. At 9.15, Mr. Guy Henon is to open a 
general discussion on foundry drying stoves. From 
9.45 to midday, there are to be two simultaneoys 
sessions. Session A has two papers—one on “ Shell 
Moulding” by Mr. Gerard and one on “ Spheroidal 
Graphite ” by Mr. Grilliat and Mr. Poirot. Session B 
is to hear papers from Mr. P. Hubert and Mr. F. Davies 
on “ Externally-water-cooled Cupolas” and from Mr. 
P. Delanoy and Mr. Goret on “ Green-sand Moulding 
of Bronze Castings.” 

At 2.30 p.m. there is to be an open meeting to hear 
reports relating to the foundry and the engineer. First 
there are to be papers from electrical and mechanical 
engineers setting out their grievances. Then Mr. Le 
Thomas, together with two other foundrymen, will 
show the advantages to be gained from the use of 
castings. 

At 6 p.m., the members will leave by motor coach 
to visit the regional foundry laboratory and at 7.15 
the guests leave to reassemble for the congress dinner, 

Next morning, at 9 a.m., there is to be a further 
technical session at which Mr. Nicholas will read a 
paper on “ Self-setting Core Compounds.” At 10 am. 
the delegates leave for a series of works visits. The 
first includes Ateliers Dredricks at Bourgornard 
Fonderie de la S.O.F.A.L., at Arandon; the second— 
Hauts-Fourneaux et Fonderies de Givors and Ateliers 
et Fonderies de la S.N.C.F. (railway work shops) at 
Ouillins and the third—Cables de Lyon and Usines 
Berliet at Vénissieux. 

Additional details are available from: the Association 
Technique de Fondere, 2, rue de Bassano, Paris 16. 


New Uranium Melting Plant 


An order, valued at over £500,000, has been placed 
by the Ministry of Supply with the General Electric 
Company, Limited. The equipment ordered is used at 
the Dryway plant, Springfields, near Preston, in the 
production of uranium metal and comprises 54 ver- 
tical cylindrical furnaces, each rated at 100 kw., and 
200 furnace pots. This order for furnaces is believed 
to be the largest ever placed at one time in any part 
of the world. The furnaces have been supplied com- 
plete with control and unloading gear, and cranes. 
They have a heated depth of 6} ft. and a maximum 
temperature of 750 deg. C. Forced air cooling is 
provided for the furnace pots, these pots have a dia- 
meter of 3 ft. 5 in. and depth of 7 ft. 1 in. 

The processes for which these furnaces are used are 
those concerned with converting pure ammonium 
diuranate to metallic uranium and are characteristic of 
a metallurgical works. The diuranate is converted to 
the metal in two stages; in the first it is converted to 
pure uranium tetrafluoride by heating the powder in 
G.E.C. furnaces, reducing it, and then passing over 
hydrogen fluoride gas at the appropriate temperature; 
this results in the formation of solid uranium tetra- 
fluoride. This fluoride is then removed from the fur- 
nace, mixed with chips of calcium metal in a mould, 
and fired, resulting in its reduction to metal. Some 
difficulty at first experienced with corrosion of the 
furnace linings and pipes used in this process has been 
overcome by using Inconel. 
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Running and Feeding of Sand Castings’ 


By R. W. Ruddle 


The production of serviceable castings is a complex matter dependent upon the combination of 


many factors. 


Two of the most important of these are the technique used to run the casting and that 


employed to ensure that the casting is adequately sound. The penalties of using unsatisfactory tech- 

niques may be severe, leading to a variety of troubles such as shrinkage unsoundness, dross inclusions, 

trapped gases, mould and core erosion and the various troubles which may follow in the wake of 

excessively high pouring temperatures. Harding’ has stated that 30 to 50 per cent. of foundry rejections 

are the result of incorrect gating practice, and one might hazard the guess that foundry rejections 
resulting from incorrect feeding are often of the same order. 


Until quite recently, the methods used to run 
and feed castings had been based on the collec- 
tive. experience of foundrymen over many years 
and little attempt had been made scientifically to 
assess the value of the techniques commonly prac- 
tised. However, in the last ten or so years a 
number of scientific studies have been made of 
both gating and feeding methods, and it is on these 
studies that the present lecture is based. 

Before proceeding to discuss these subjects in 
detail, it may be valuable to endeavour to define 
the attributes which the technically ideal gating and 
feeding systems must possess. Taking gating sys- 
tems first, a personal view is that an ideal gating 
system should do the following things : — 

(1) Avoid the production of dross and its 
passage into the casting; it should also be 
capable of preventing dross or slag present in 
the ladle from passing into the casting; 

(2) It must avoid the entrainment of air or 
mould gases in the metal stream; 

(3) It must avoid mould and core erosion; 

(4) It must avoid the necessity for exces- 
sively high pouring temperatures; 

(5) It must maximize the casting yield; and 
finally 

(6) It must introduce the molten metal into 
the mould cavity at rates and at locations such 
that solidification takes place in the way 
which will minimize shrinkage unsoundness 
and distortion of the casting. 

The last point leads to the development of an ideal- 
feeding system; the requirements of such a system 
are simple, merely to ensure that the casting is of 
adequate soundness, without reducing the casting 
yield to a low percentage of the cast metal. The 
feeding system is here taken to comprise the 
feeders, chills and gates attached to the casting. 

In addition to the above requirements, the 
method of gating and feeding chosen must be com- 
mercially practicable. Just what is meant by com- 
mercially practicable, of course, depends very 
much on the casting being made and the alloy in 
which it is made. Obviously, in the case of a 
highly-stressed casting for an aircraft, production 
economics will allow a closer approach to the ideal 
gating and feeding system than they would in the 


* Paper presented to the Lancashire branch of the Institute of 
British Foundrymen. The Author is head of the castings section, 
British Non-Ferrous Metals Research Association. 


case of, for example, a sash weight. The gating 
and feeding technique used with any casting will, 
therefore, be a compromise between quality and 
economy, and in general, economic considerations 
will necessitate some relaxation of the ideal re- 
quirements. Furthermore, the necessity for ideality 
varies very much with the alloy being cast. For 
example, it is generally necessary to use more 
carefully designed gating systems with light alloys 
than, say, with cast iron. 


GATING 
Flow of Metals in Gating Systems 


Dealing with gating systems in some detail it is 
first proposed to consider the technology of the 
subject alone, and to ignore the economics. An 
attempt will be made, therefore, to describe what 
happens in an ordinary gating system of the kind 
common in industry. First of all, consider a sprue 
or downgate alone attached only to a pouring basin 
(Fig. 1). The liquid metal falls through the hole in 
the pouring basin into the sprue and as it travels 
down the sprue it accelerates under the influence 
of gravity. This acceleration has two consequences; 
first the metal stream acquires a high velocity in 
its passage down the sprue. The theoretical velocity 
thus acquired is given by the simple equation for 
Vv’ = 2gH. To illustrate how high this velocity 
may be, the Author has worked out a few rough 
examples. If the sprue is 6 in. high, the velocity of 
the metal at its base is about 68 in. per sec. If the 
sprue is 12 in. high, the metal velocity is 97 in. 
per sec. and if the sprue is 18 in. high, a metal 
velocity of 118 in. per sec., or nearly 10 ft. per 
sec., would be attained. The second consequence 
of the acceleration of the metal is that the stream 
contracts as the velocity increases and draws away 
from the walls of the sprue. 


Fic. 1.—Diagrammatic 
representation of 
flow of metal in a 
parallel-sided sprue. 


4 
| ; 
5 
pe 
"at 
he 
ed 
“ot 
re; Y G| 


SPRUE CUP 
HEAD IS LOST 

BY DEVELOPMENT 
OF CONTRACTION 


(Johnson, Bishop & Pellini, A.F.S. 
Preprint No. 53-33, 1953.) 
Fic. 2.—Effect of height of 
parallel sprue on flow rate and 
velocity and on filling of 

sprue. 


Unfilled Sprues 


Let a cross-runner and gate 
now be attached to the sprue. 
As the result of the resistance to 
flow offered by the bends in the 
system, and of the runner-wall friction, the sprue be- 
comes partially filled with metal as pouring pro- 
ceeds. As has been shown by Pellini and co-workers” 
in the U.S.A., short sprues 6 in. high tend to fill com- 
pletely, whereas long sprues are generally incom- 
pletely filled when the sprue:runner area ratio is 
1:1. This is illustrated in Fig. 2. The precise sprue 
height at which incomplete filling begins is, of 
course, determined, in a given instance, by the 
amount of choke, i.e., by the geometry of the 
system. Unfilled sprues are undesirable because 
the drawing away of the metal stream from the 
sprue walls, and the consequent agitation, permit 
oxidation of the metal to take place and this may 
lead to the introduction of dross inclusions into the 
casting. Additional reference will shortly be made 


Fic. 3.—Effect of runner length on velocity and rate 
of flow in gating systems embodying parallel 
sprues. The diagram also shows that long runners 
tend to be completely full of metal whereas short 
runners are only partly full. 

(Johnson, Bishop & Pellini, A.F.S. Preprint No. 53-33. 1953.) 
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to another objection to unfilled 
sprues. Furthermore, unless the 
runner cross-sectional area js 
less than that of the sprue, the 
runner will also be incompletely 
filled as is illustrated in Fig, } 
and this may again lead to the 
formation of dross. As Fig. 3 
shows, filling is least complete 
near the sprue but (in the case 
of a long runner) as the stream 
proceeds down the runner, it expands, its velocity 
falling off, and eventually completely fills the run. 
ner. If, on the other hand, a runner of small dia- 
meter be employed, the runner will be full, but the 
metal may enter the mould cavity with an undesir. 
ably high velocity. The velocity of the metal in the 
runner depends largely on the effective head in the 
sprue, i.e., on the extent to which the sprue is filled, 
and on the ratio of the cross-sectional areas of the 
runner and sprue. When the runner area is large, 
the sprue head is small and the velocity in the run- 
ner is low; conversely when the runner is small the 
head is large. There is, therefore, a large head 
forcing metal through a restricted channel—the 
result is high runner velocity. 

Reference was made earlier to another undesir- 
able effect of unfilled sprues. Several groups of 
American workers’ * have shown that if the sprue 
is incompletely filled some degree of vacuum is 
formed in the incompletely filled parts and this 
causes aspiration of mould gases and further dross 
formation. Experimental work indicates that aspira- 
tion in parallel sprues can never be entirely elimin- 
ated. Separation of the metal stream from the 
walls of the ducts also tends to occur at sharp bends, 
particularly that at the base of the sprue, and here 
also aspiration of mould gases may occur. Research 
has shown that this aspiration may be minimized 
by rounding the bends. 


PRESSURE DEVELOPED 
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Improved Gating Systems 


It is seen, therefore, that many gating systems 
in common use are technically unsound, either 
because the metal enters the mould cavity at a high 
velocity or because the runner is unfilled—in either 
case dross formation and other undesirable pheno- 
mena result. Furthermore, aspiration of mould 
gases may occur at certain points and this also leads 
to dross formation and gas entrapment in the cast- 
ing. An additional objection is that flow is generally 
highly agitated and this causes rupturing of the 
oxide skin on the stream of metal, with the result 
that, in the case of those alloys which form tenacious 
oxide skins, fragments of these skins are led awa) 
in the stream into the casting. The problem in 
designing a technically ideal system is, therefore, (i) 
to reduce the velocity of entry into the mould cavity 
to a low value. (Eastwood* has stated that, in 
general, this velocity should be ¢ of that at the 
base of the sprue) and (ii) to see that the system 1 
completely filled throughout so that aspiration and 
rupturing of the oxide skin do not occur. If this 


be done, dross formation will clearly be minimized. 
Recent 


How then can these ends be attained? 
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AREA OF BOTTOM 
OF SPRUE =A 
(Eastwood, A.F.S. Symposium on Gating Practice, p. 92.) 


Fic. 4.—Gating system designed by Eastwood et al’. 


American work suggests several ways. For example, 
Eastwood and his colleagues have designed a gating 
system® in which aspiration, etc., is avoided by care- 
ful streamlining of the system and the velocity is 
reduced by making the runner and gate areas six 
times that of the sprue-exit area (Fig. 4). It will 
be noted that this system features a pouring basin, a 
tapered sprue, an enlargement at the sprue base 
and gates taken off the top of the runner. The 
reason for employing a tapered sprue is that the 
taper compensates for the contraction of the metal 
stream as it proceeds downwards and thus prevents 
separation from the sprue walls and consequent 
aspiration of mould gas. The gates in this system 
are taken off the top of the runner so as to ensure 
complete filling of the latter. 

Another good way of reducing the velocity with 
which the metal enters the mould is to employ slot 
sprues. If a large volume of flow be required 
multiple slots may be used. Velocities’in slot sprues 
are much lower than in the usual round-sectioned 
sprues on account of the higher frictional resistance. 
A further possibly useful way of reducing the velo- 
city of flow and at the same time ensuring filling 
of the sprue is to insert screens or strainer cores in 
the runner or sprue base. Fig. 5 taken from a paper 
by Tedds suggests good and bad ways of doing this. 
A possible objection to this method is that severe 
agitation and dross formation may occur in the 
region following the core or screen. 


Multiple Gating Systems 

Multiple gating systems are particularly difficult 
to design. Straightforward multiple systems in 
which the sprue is attached to one end or to the 
centre of the runner bar and all the different chan- 
nels have the same cross-sectional area, are unsatis- 
factory since the metal flows straight to the end of 
the runner bar as a result of its momentum and 
then out through the end gates. The gates nearer 
to the sprue do little or no work. Researches 


carried out by Pellini and his colleagues in America 
have indicated three ways in which this trouble may 
be overcome. 


In one technique sharp bends are 
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introduced into the runner so that the momentum of 
the metal is largely destroyed. These systems are 
rather tricky to design. In the second method the 
runner bar is greatly enlarged and sunk below the 
level of the gate. In a third method, the sum of 
the gate area is made about half the total runner 
area, the gating ratio thus being 1:2:1. This method 
possibly results in rather high velocities of entry 
into the casting. The fourth method, that used by 
Eastwood and which is shown in Fig. 4, depends 
on careful proportioning of all the cross-sectional 
areas so that equal flow is obtained. This method 
may be too difficult for extensive commercial appli- 


cation. 
Step Gates 


It is worth while very briefly to summarize the 
large amount of work which Pellini et al have done 
on the step-gate type of running system. They 
showed that all simple systems such as that in 
which three or four horizontal gates lead off a 
vertical down gate are entirely unsatisfactory since 
most of the metal enters the casting via the bottom 
gate. In some cases metal even runs back into the 
down gate through the upper gates when the casting 
is half full. Pellini et al tried many forms of step 
gate, but the only ones found to work satisfactorily 
are those shown diagrammatically in Fig. 6. Pellini 
states that the technique employing a tapered sprue 
is difficult to use because the amount of taper is 
very critical. 

Other Observations 


Elliott and Mezoff* have shown that side slot 
gates do not function as commonly supposed but 
in a rather unsatisfactory manner, as illustrated in 
Fig. 7. These workers, therefore, designed the sys- 
tem shown in Fig. 8 which seems a great improve- 
ment on the conventional type of gate. Elliott and 
Mezoff are also inclined to the view that web gates 
are unsatisfactory in action (Fig. 9), partial freezing 
causing channelling and consequently leading to 


Fic. 5.—Diagram illustrating use of strainer cores. 
(Tedds, Founpry Trape JouRNAL, 1950, 88, 443.) 
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Running and Feeding of Sand Castings 


hot spots in the casting. This is mentioned because 
web gates are quite extensively used, particularly 
with light alloys and the Author has personally 
frequently seen evidence that they may be unsatis- 
factory. 

Before finally leaving gating, it is desirable again 
to emphasize that the trouble justified in designing 
the gating system depends on the standard of 
quality required in the casting and, in particular, 
on the type of alloy being cast. It is quite certain 
that all practical foundrymen are aware of this 
point, but so far relatively little attention has been 
given to it by research workers, and just how far 
one can safely depart from an ideal gating system 
is by no means clear as yet. It should, however, 
be mentioned that some experiments were carried 
out by Pellini and his colleagues.* They cast plates in 
steel, cast iron, high tensile brass and an aluminium 
alloy using multiple gating systems in which uni- 
formity of flow was obtained in two ways: (1) by 
using a gating ratio of 1:2:1, thus choking the 
gates, and (2) by minimizing the momentum effects 
either by the use of sharp bends or by enlarge- 
ment runners; all these types of systems have been 
previously mentioned. They discovered that satis- 
factory castings could be made in steel, and cast 
iron with more or less any gating system but that 
in the case of aluminium alloys, and high-tensile 
brass, the best results were given by the first 
method, namely, the use of mildly choked gate 
systems. They attribute this to the fact that in 
such systems the channels are always completely 
full of metal, whereas in the case of the other 
methods the channels are only partially full and 
opportunity for dross formation exists. The infer- 
ence which Pellini et al. tentatively draw from this 
work is that considerable liberties may be taken 
with the gating system in making iron and steel 
castings, and that much more care must be exer- 
cised in designing gating systems for alloys such as 


Fic. 6.—Satisfactory designs of step gates. 
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(Elliott & Mezoff, Trans. A.F.S. 1947, 55, 241.) 

Fic. 7.—Flow of metal in side slot-gated casting; 
(left)—idealized flow; and (right)—actual flux 
pattern, 

light alloys, manganese and aluminium bronze, 

which readily form tenacious oxide skins. The 

position in this respect of the brasses and bronzes 
is as yet not clear. 
FEEDING 
General Principles 

It is now proposed to leave gating and to deal 
with feeding in a rather general way. Two types of 
shrinkage cavity occur*in castings. On the one 
hand shrinkage may occur in the form of pipes 
and large cavities, and on the other it may mani- 
fest itself as widely dispersed micro-porosity. The 
mode of solidification of the alloy governs which 
of these two kinds of porosity will be found ina 
casting. In general, alloys solidify in two ways.” 

The pure metals and many alloys of short freez- 

ing range, solidify by what is known as skin forma- 

tion. As the name implies, solidification begins at 

the walls of the casting and progresses inwards, a 

shell or skin of completely solid metal being built 

up on the outside of the casting, the centre of 
which is entirely liquid. The second group of alloy, 
mainly those of long freezing range, solidify in an 
entirely different manner. Solidification begins 
at the mould walls as before, but the initiation of 
crystallization rapidly extends right to the centre 
of the casting. As the result, throughout the greater 
part of the solidification period these castings con- 
sist of a mush of liquid in which solid crystals are 
growing. This kind of solidification has been 
termed pasty solidification and it is not hard to 
see why it leads to the formation of dispersed 
micro-porosity, since all parts of the casting are 
competing for feeding liquid at the same time. 
There are two ways of dealing with shrinkage. 

In the first place one can seek to eliminate it en- 

tirely. This is usually essential with the skin-form- 

ing type of alloys, for unless the shrinkage is en- 
tirely eliminated, quite large cavities will be present 
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(Trans. A.F.8. 1947, 55, 241.) 


Fic. 8.—Improved side slot-gate designed by Elliott 
& Mezoff*. 


in the casting. The way in which this is done is 
by positioning the feeders, gates and, if necessary, 
chills in such a way that solidification begins in the 
thinnest parts of the casting and the solidification 
front, or fronts, progress towards the heavier sec- 
tions. The heavy sections should have feeders 
attached to them and the gates should lead into the 
heavy section. Thus, the thinner sections of the 
casting solidify first, followed by the intermediate 
sections and then by the heavy sections, and, last 
of all, solidification is completed in the feeder. If 
this technique, which is called directional solidifi- 
cation, is carried out properly, all the shrinkage 
cavities are confined to the feeder and the casting 
itself is sound. 

Directional solidification may also be applied to 
alloys which solidify by pasty solidification, but 
even if freezing is fully directional it is usually not 
possible entirely to eliminate micro-porosity from 
sand-castings in these alloys. A certain amount 
residual micro-porosity is, therefore, almost in- 
evitable with long-freezing range alloys. Now a 
moderate amount of micro-porosity does not 
greatly harm the properties of the casting 
provided it is well distributed and not concen- 
trated in the heat centres of the casting, and pro- 
vided it is not of an inter-connecting type which 
is likely to lead to leakage on pressure tests. There- 
fore, with these alloys an alternative to the method 
of directional solidification is to tolerate a mod- 
erate amount of micro-porosity and to ensure that 


TABLE I.—Solidification Times of Differentiy-shaped (Steel) Feeders 
of the Same Volume. 


Feeder shape. Volume Area Solidification 
(cub. in.). | (sq. in.). | time (min.). 
Sphere: Gin.dia. ..  ..| 118 100 7.2 
Cylinder : 8 by 4} in. dia. .. 113 120 4.7 
Square: 3§ by 38 by 38 in. .. 113 135 3.6 
Plate: 2} by 6} by 8in. .. 113 160 2.7 
Plate: 135 by 104 by 8 in.. ‘| 113 220 1.5 


| 


this porosity is distributed as evenly as possible 
throughout the casting. When a foundryman 
desires to ensure that the shrinkage porosity 1s 
evenly distributed he goes about it in the oppo- 
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site way to the one employed in the case of direc- 
tional solidification. When practising directional 
solidification, the aim is to produce steep tempera- 
ture gradients in the direction of the feeders; on 
the other hand, when using the second method of 
feeding, the aim is to make all the temperature 
gradients as flat as possible so as to ensure even 
solidification throughout the casting. Hence, instead 
of chilling the thin sections and gating into the 
heavy sections to which feeders are attached, the 
technique used is to gate at a large number of 
points, especially into the thin sections to make 
the casting solidify uniformly; the use of feeders 
is minimized. Of course, many complex castings 
are exceedingly difficult to make solidify in a uni- 
form manner and if local shrinks or depressions 
of the surface are found here and there it may be 
necessary to attach small feeders near these points 
in order to give a little local feed. It is sometimes 
possible to treat small local concentrations of in- 
ternal porosity in a similar manner; alternatively 
chills may be used. It will thus be seen that the 
method of feeding adopted governs the location of 
the gates; with directional solidification one should 
use relatively few gates situated close to the feeders. 
On the other hand, when uniform solidification is 
practised a large number of gates are desirable 
arranged in such a manner as to even out the tem- 
perature gradient in the castings. 


Feeder Size and Shape 


An important point in feeding is the shape of the 
feeder. For directional solidification to be produced 
the feeder should remain molten longer than any 
part of the casting and it is, therefore, desirable 
that its shape should minimize the loss of heat from 
it and thus increase its solidification time to the 
maximum value possible for a given volume of 
metal. Table I shows the freezing times of some 
simple shapes of the same volume’ from which it 
can be seen that a sphere is the ideal form of 


Fic. 9.—Flow of metal in bottom web-gated cast- 
ings; (a) sketch of casting (upper diagram); (b) 
idealized flow (bottom, left diagram); and (c) 
actual flow pattern (bottom, right diagram). 

(Trans. A.F.S. 1947, 55, 241.) 
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OPEN SAND FEEDER 
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(b) (c) 


Fic. 10.—Relative sizes of feeders having the same 
efficiency (a) moulded in sand; (b) enclosed in 
plaster sleeves; and (c) enclosed in exothermic 
sleeves. 


feeder. This, unfortunately, is not very practical, 
and resort must normally be made to the next best 
design which is a cylinder. In the case of alloys 
solidifying by skin formation, it is usually desirable 
to make the length of the cylinder equal to one and 
a half times the diameter so that the pipe does not 
penetrate into the casting. Some progress has been 
made in recent years towards the calculation of 
feeder size. According to Chvorinov”™ the freezing 
time of a lump of metal is proportional to the 
square of the ratio of its volume to its area. This 
rule is only approximate, but is a useful one for the 
calculation of feeder sizes. If the ratio be calculated 
for the casting, then the correct size of feeder will 
be one whose ratio is about 20 to 50 per cent. 
greater than that of the casting. It must be remarked 
that this use of this rule is rather rough and ready 
and the matter is really considerably more complex. 
Caine’, using Chvorinov’s Rule and reasoning too 
detailed to go into here, has carried the matter a 
little further and has given a curve for determining 
the minimum size of feeder which will render sound 
a (steel) sand casting of given size and volume: area 
ratio. The recent work of Pellini et al is of great 
interest in connection with feeding. These workers 
have examined in considerable detail the areas which 
a feeder of a given size will feed and have dealt 
with castings of various typical shapes, bars, plates, 
discs, etc. Unfortunately space precludes detailed 
discussion of this work, and the original papers 
should be consulted for further information. 


Improved Feeders 


Certain techniques have been advanced in the 
last few years for improving the efficiency of 


Fic. 11.—Methods of chilling a FeEDER 
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feeders, namely, the use of plaster insulating and 
exothermic feeder sleeves. These sleeves, on account 
of their insulating and/or exothermic effects, greatly 
retard the solidification of the feeder, thus increas. 
ing its efficiency. Normal sand-moulded feeders 
can thus be replaced by sleeved feeders of much 
smaller volume, as shown diagrammatically in Fig. 
10. As this illustration indicates, exothermic sleeves 
are rather more efficient than plaster sleeves; how- 
ever, the latter have the advantage of being cheaper, 
Use of either type of sleeve with all but small cast. 
ings results in a substantial increase in casting yield, 
and this economy alone may justify the cost of the 
sleeves. However, in addition valuable further 
economies arise from the reduction in fettling costs 
consequent on the use of these sleeves, especially 
with casting in hard alloys such as aluminium 
bronze. Plaster sleeves may incorporate Washburn 
cores, which, of course, still further reduces fettling 
costs. There seems little doubt that these new feed- 
ing techniques have a most useful field of applica- 
tion in foundry technology. 
Chilling 

Before concluding, it is considered necessary to 
mention the use of chills. Chills are often regarded 
as being somewhat dangerous. This belief has 
probably arisen because chilling is never practised 
in a quantitative way and it seems that, unless 
chilling is so dealt with, trouble will inevitably be 
encountered from time to time. A chill acts in the 
following way: As soon as the molten metal comes 
in contact with it, it extracts heat extremely rapidly 
for a given time, namely until the temperature of 
the chill has risen to a high value approaching that 
of the casting. Then the rate of heat extraction 
rapidly decreases to a value equivalent to that of 
sand. Thus a chill causes a certain amount of metal 
to freeze extremely rapidly and thereafter has a 
negligible effect on the progress of solidification 
of the rest of the casting. As a rough and ready 


- rule, it may be said that a chill causes rapid freezing 


of a thickness of metal which is about equal to the 
thickness of the chill, but this, it must be empha- 
sized, is very rough and ready and the precise thick- 
ness depends upon the material of the chill and the 
alloy being cast. The dangers of chilling can be 
simply illustrated by a casting consisting of a boss 
attached to a plate (Fig. 11). This casting will 
normally contain shrinkage defects at the junction 
of the plate and the bars. Too-thin a chill does 
not cause enough metal to solidify and shrinkage 
is not eliminated. On the other hand, too thick 
a chill causes too much metal to freeze, bridging 
occurs across the section, directional solidification 
is impeded, and a shrinkage defect appears in the 


chill used to improve direc- 
tional solidification; arrows 


plate casting containing a CHILLS 
boss; (A) chill used to obviate 
effect of local heat centre; (B) BOSS 
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region marked X. Clearly, the chill thickness must 
be just right for the job in hand. However, chills 
used in such a way that they abstract heat in the 
general direction of solidification (i.e., in the direc- 
tion of the arrow, Fig. 11) can do little harm what- 
ever their thickness. 

A point which has been little examined so far 
is that it seems probable that chills can be of parti- 
cular value with certain long-freezing-range alloys, 
when it is desired to make castings of the highest 
possible soundness. As mentioned earlier, it is rarely 
possible to eliminate porosity entirely from these 
alloys when they are sand cast; however, the residual 
porosity decreases as the rate of freezing increases 
so that one can employ chills to increase the overall 
rate of solidification of the casting and thus to 
obtain castings of better soundness than is normally 
obtainable. 
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DISCUSSION 


When the meeting was opened for discussion, the 
comments and questions brought to light practical 
foundrymen’s reactions towards research on run- 
ning gating and feeding and showed how many 
avenues in this field are as yet comparatively unex- 
plored. The Author mentioned work to be com- 
menced in this country and dealt adequately with 
general and detailed topics which arose, including 
rates of flow; influence of temperature gradient; 
various runner designs; pencil gates; cracker cores; 
dross traps, etc. What follow are abstracts from 
the many questions and answers recorded :— 

Mr. Howarb, in thanking the Author, said that 
most important were the Author’s suggestions that 
50 per cent. or more of foundry rejections were the 
result of faulty methods of running and gating. He 
believed this figure might even be an under-estimate. 
It was perhaps significant that Mr. Ruddle had to 
refer to American work on the subject and it 
seemed high time that more work was carried out 
in this country. The majority of their members 
were engaged in the ferrous foundry industry, but 
the gating and running of castings was a problem 
which they had in common with those making non- 
ferrous castings. He formally proposed a vote of 
— to Mr. Ruddle for an excellent and concise 
‘aper. 

MR. JACKSON, in seconding the proposition, said 
Mr. Ruddle had not confined himself in his lecture 
to any one metal but referred to all the principal 
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cast metals but he wondered whether it might not 
have been advantageous to concentrate attention on 
one particular metal. 

[The proposal was accepted with acclamation.] 


British Work Envisaged 


Mr. RUDDLE confirmed that most of the work 
which had been carried out on gating had been done 
in America, but was pleased to say that the British 
Non-ferrous Metals Research Association was 
shortly to attempt to rectify this position and was 
about to initiate practical work on the subject. 

He had not confined his Paper to one particular 
metal, because investigations which had so far been 
carried out had dealt with a variety of metals. It 
was impossible to form any basic picture from 
studies made of one particular metal. Further- 
more, the principles involved were common to all 
metals. If it was necessary to divide metals into 
groups, they should be divided not on the basis of 
composition but into those which did or did not 
form dross readily. 

Mr. JACKSON said that in discussing the effects of 
exothermic feeding heads Mr. Ruddle had men- 
tioned “blind” heads but did not refer to what 
were known as atmospheric heads. 

Mr. RUDDLE here interjected that was what he 
meant by “ blind” heads. 

Mr. JACKSON then asked if the Author had any 
experience of the use of pencil cores made from 
exothermic material? 

Mr. RUDDLE replied that normally pencil cores or 
“cracker” cores made from exothermic material 
were not used in the non-ferrous foundry industry 
because most of the alloys cast had a long freezing 
range. One could only use true atmospheric heads 
with skin-forming alloys or fairly pure metals such 
as steel. Blind feeders used with alloys of long 
freezing range usually collapsed without the assist- 
ance of a “cracker ” core. 


Flow Rates 


A MempeRr asked if, taking for example a twin- 
gating system connected to the bottom of the cast- 
ing by two gates—one being twice the size of the 
other—the speaker could say whether the rate of 
flow through both in gates would be the same. He 
assumed the velocity would be greater in the smaller 
gate, but was the actual flow rate the same in both 
cases? 

Mr. RUDDLE replied by saying the flow rates in 
the two gates would depend on the geometry of the 
system but in general the rate of flow would be 
greater in the larger gate although the velocity was 
lower. He assumed that the design of the system 
was such that both gates ran full of metal. 

Mr. JAMEs said founders had been told by the 
“old masters” that the correct way to run non- 
ferrous castings was to place the runner in the cope 
and the gate in the drag so that dross rose into the 
runner, was trapped there and was, therefore, un- 
able to pass through the gates, yet in one of the 
slides which Mr. Ruddle had exhibited, the runner 
was in the drag and the gate in the cope—could he 
explain why? 

Mr. RUDDLE said he knew some difference of 
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Running and Feeding of Sand Castings— Discussion 


opinion existed as to whether the gate should be 
taken off the top, side or the bottom of the cross- 
runner and, frankly, was not yet convinced that 
taking the gate off the top of the cross-runner was 
necessarily the best method, as the Americans sug- 
gested. He felt that controlled experiments on this 
point were desirable. The view which the Americans 
took was that, if the gate was taken off the top 
of the runner, the runner was always full and the 
production of dross was thus minimized. 

Mr. JAMES countered by saying if this idea were 
taken a stage further, could one imagine a large 
manganese-bronze casting being gated in this way? 

Mr. RUDDLE rejoined that it would be interesting 
to try it. 

MR. JAMES said a horn runner had been illustrated 
but he believed its use to represent bad practice. 

Mr. RUDDLE agreed. In general horn gates were 
unsatisfactory, especially when used for drossing 
alloys such as manganese-bronze. 


Temperature Gradients 


Mr. TAyLor enquired whether the gating systems 

illustrated resulted in any large difference between 

_the pouring temperature and the temperature at 
which the metal entered the mould cavity. . 

Mr. RUDDLE thought there was bound to be a 
substantial drop in the temperature of metal in flow- 
ing through any gating system but unfortunately so 
far as he was aware no-one had yet attempted to 
measure this carefully. He had done a few experi- 
ments himself which suggested that one could expect 
a drop of anything up to 50 deg. C. at the tempera- 
tures at which copper-base alloys were cast. 

Mr. TAYLor said would the Author agree that the 
use of a fairly low pouring temperature was unde- 
sirable because then the casting became hotter than 
the feeder rather than vice versa? 

Mr. RUDDLE replied that if the casting was run 
via the feeder it did not seem to matter how low a 
pouring temperature was used, provided the casting 
did not form cold shuts, for the feeder would always 
be hotter than the casting. On the other hand, if 
the casting was gated at a point remote from the 
feeder, a very low pouring temperature would prob- 
ably be a bad thing from the point of view of feed- 
ing, since the metal would be very cold when it 
reached the feeder and, in contradistinction, that in 
the neighbourhood of the gates would be hotter and 
the casting would tend to supply metal to the feeder. 
In such a case, the adoption of a higher pouring 
temperature allowed time for the greater mass 
effect of the feeder to reverse the adverse tempera- 
ture gradients initially set up in the mould cavity, 
before solidification began. 

Mr. TAYLor said he assumed it was advantageous 
to introduce hot metal into a riser. 

Mr. RUDDLE confirmed this, provided that in do- 
ing so undesirables such as inclusions or gas were 
not carried into the casting. When pouring hot 
metal into a feeder that metal often descended deep 
into the mould cavity. 


Other Gating Designs 
A MEMBER said there was one type of difficulty 
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particularly noticeable in his experience of small 
steel castings, namely the dirt and sand inclusions 
produced by erosion of the running system, but very 
little had been said about it. A type of gating Sys- 
tem which he had not heard mentioned at all and 
which he believed was going out of fashion was the 
whirlgate runner and he invited the lecturer’s views, 

Mr. RUDDLE did not think that experimenters had 
so far given much consideration to the question of 
erosion of the gating system, but it seemed clear 
that if erosion was a problem it could be overcome 
by reducing the velocity of metal flow by using 
larger cross-runners. 

Mr. TAYLOR thought there was some information 
on that point suggesting that the shape of the cross- 
section of the ingate was important. 

Mr. RUDDLE said he did not see any particular 
theoretical reason why gates of round section should 
be better than gates of any other cross-section but 
it was clearly a matter for experiment. With regard 
to the earlier query, he had not mentioned the 
whirlgate because there were, as would be appreci- 
ated, quite a limited number of different types of 
gate which could be mentioned in the time available. 
He did not consider that the whirlgate was very 
useful with non-ferrous castings, especially those 
alloys which formed dross readily, such as mangan- 
ese-bronze. With steel it might be different, if the 
whirlgate could be made to operate properly, but in 
his experience they did not always do so. 

Mr. TAYLOR said though whirlgates were unsatis- 
factory with manganese-bronze he definitely 
favoured them for phosphor-bronze. 

Mr. RUDDLE, explaining this, said in the first 
place manganese-bronze was.an alloy which formed 
dross very rapidly, whereas phosphor-bronze did 
not, but instead formed a liquid slag. Whirlgates 
were really only intended for alloys which formed 
a liquid slag. Secondly, he doubted whether their 
use was very desirable even with such alloys for 
they were of rather massive proportions and must 
necessarily decrease the casting yield. 


Pencil Gates, Gas Introduction and Dross Traps 


Mr. FRANcis asked for the Author’s comments 
on the value of pencil gates for iron castings; was 
the pouring temperature critical? 

Mr. RUuDDLE replied that he would not have 
thought there was a big field of application for pen- 
cil gates in ironfounding. The pouring temperature 
should not be very critical, provided it was not too 
low. The pencil runner was undoubtedly a useful 
runner for some castings, especially tall castings in 
non-ferrous alloys. 

A MemBer said Mr. Ruddle had mentioned the 
question of gas introduced into the casting through 
the use of exothermic materials and he would like 
to have his views on the value of these materials for 
leaded gunmetals as compared with manganese- 
bronze. 

Mr. RUDDLE, replying, said the biggest field of 
application of exothermic heads in non-ferrous 
metallurgy was in connection with manganese- and 
aluminium-bronze castings because of the piping 
nature of the shrinkage in these alloys. He doubted 
whether they had a very big field of application for 
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gunmetals and leaded gunmetals because the shrink- 
age was more dispersed and large feeders were not 
usually necessary. It was quite well known that 
these exothermic heads tended to introduce gas into 
the metal and if this penetrated into the casting 
there was a danger of severe local porosity beneath 
the feeder heads. 

ANOTHER SPEAKER asked if a dross trap placed at 
the end of the runner or elsewhere was to be advo- 
cated. 

Mr. RUDDLE recommended placing the dross trap 
at the end of the runner. 

Mr. JACKSON reiterated his remarks made earlier 
that it might be best to concentrate attention on 
one type of metal and he felt that any new researches 
should follow this line. When this one metal had 
been dealt with perhaps a second could be tackled 
because each metal had its own particular properties. 

Mr. RUDDLE could not altogether agree with this 
viewpoint, for it seemed likely that many methods 
of gating might be suitable for quite a wide variety 
of alloys and it was logical to study a wide range of 
alloys to bring out the differences between these 
alloys from the point of view of gating and also to 
illustrate any similarities. 


British Industries Fair 


Engineering and Hardware Section 
As usual, the section of the British Industries Fair 


of major interest to readers is the Engineering and Hard- 
ware Section housed at Castle Bromwich, near Birm- 
ingham, though there are other exhibits at Earls Court 


and Olympia, London. The Fair opens this year on 
Monday, May 3, and closes on Friday, May 14 (at 
4p.m.). It is open for trade buyers daily from 9.30 a.m. 
to 6 p.m. and for public admission from 2 to 6 p.m.— 
as well as all day on Saturday, May 8. On this latter 
date, the opportunity is usually taken for organized 
group visits from works, ‘schools, etc., in the Midlands 
area. On the last day, closing is at 4 p.m. 

Attention is drawn to the advisability to purchase a 
Fair catalogue, if visits to stands are to be made system- 
atically. This is a monumental work of reference to 
what is on show among the many hundreds of stands. 
Listed in the catalogue are five firms whose stands are 
devoted solely to foundry equipment and two to foundry 
materials, but this, of course, is not at all répresentative 
of the many firms exhibiting plant or materials of 
interest to founders, as a number of others are listed 
under itemized headings, such as “conveyor manufac- 
turers,” “furnaces and crucibles,” etc. Similarly, the 
catalogue records 34 firms showing ferrous and 26 
showing non-ferrous castings, yet there are many others, 
both large and small firms, whose castings are embodied 
in an extremely wide range of finished products. 

From time to time over the last few weeks, particulars 
of new or improved items of direct interest to founders 
which will be on show at the Castle Bromwich section 
of the Fair have been recorded in the JouRNAL, under 
the heading “ B.I.F. Briefs”; what follow are other 
paragraphs on the same lines :— 


F. E. WEATHERILL, LimiTED, Union Row, London, N.17, 
will have on display on stand 1108/1209 (outdoor) a 
i cub. yd. hydraulic loading shovel; a 2 cub. yd. hydraulic 


coke loader; a 3 cub. yd. “ Hi-Tip” shovel, and the 
Epping Auto-Shunter ” tractor. 
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THe De Vitpiss AEROGRAPH (stand D.509) at this 
year’s Fair are to show a particularly attractive design of 
spray-painting equipment. Other items are air com- 
pressors, portable outfits and a very wide range of 
exhaust installations and spray booths manufactured by 
Aerograph. 


AT THE CASTLE BROMWICH section, the General Elec- 
tric Company, Limited, will include on stand C503 /402 
examples of its contributions to marine engineering and 
of equipment of all types for ships. Power for ships 
is represented by a 550-kw. turbo-generator set, built 
at the Fraser & Chalmers Engineering Works, Erith, 
Kent. Aerofoil fans exhibited by Woods of Colchester, 
Limited, will also be featured. 


TUBEWRIGHTS, LIMITED (stand No. 1301/1200), are 
exhibiting a selection of products, including various 
types of stacking post pallets, flat reversible pallets, 
stacking crates, together with a stillage, a bobbin 
buggie and a bobbin barrow. Also shown is the 
welded tubular steel Pallage, which permits the rapid 
build-up of various forms of materials handling equip- 
ment (tray, crate, rack, pallet and stillage) from 
standard components. 


Wo E-ectric Toots, Limirep, will have on display 
and demonstration a complete range of their electric 
tools on stands C603/502. Amongst newcomers there 
will be a recently introduced 3-in. portable electric belt 
sander, and portable electric saws are featured in two 
models—types RS7 and RS10. Other models will in- 
clude a combined mortiser and drill, a range of dril!s, 
screwdrivers, sanders, a blower, 6-in. and 8-in. bench 
and pedestal grinders, portable grinders, flexible-shaft 
grinders and a die-grinder kit. 


AMONG NUMEROUS KEITH BLACKMAN EXHIBITS at the 
Fair (stand D521/418) are two items on display for the 
first time. They are the new “ Tornado” 33-in. dia. 
trunnion-mounted marine-type axial fan, the impeller of 
which has true aerofoil section blades cast in aluminium/ 
silicon alloy, and a 16-in. type-APA ring-mounted pro- 
peller-axial fan. This is of a type designed for excep- 
tionally quiet operation under free air or light resistance 
conditions. The model exhibited is representative of a 
range of fans up to 48-in. dia. which are being produced 
as standard units, chiefly for ventilation duties. 


MONSANTO CHEMICALS, LIMITED, will exhibit on the 
chemical industries’ combined stand (C617 and 516). 
The products and themes chosen for display are Lustrex 
polystyrene for industrial plastic mouldings; Aroclors 
as capacitor impregnants and heat-transfer media; 
Pyroclor as a transformer fluid; Permasan and Permasan 
116 for use in wood preservation; sodium benzoate for 
corrosion inhibition, and Silesters—organic silicon 
chemicals for use in the foundry industry. The latter dis- 
play will demonstrate the applications of the firm’s sili- 
con organic chemicals in investment casting, permanent 


ceramic moulds, precision piece moulds and refrac- 
tories. 


THE ENGINEERING SECTIONS of Metropolitan-Vickers 
Electrical Company, Limited, dealing with all forms of 
h.-f. heating and resistance heating, have been com- 
bined with the welding engineering department, under 
the latter’s chief engineer, Mr. C. F. Saunders. 


ACCORDING to Stahl und Eisen, Diisseldorf, total 
deliveries of finished steel products from Saar works 
fell to 2,025,000 tons last year from 2,089,000 tons in 
1952. Of the 1953 total, 545,000 tons (677,000) went to 
the Saar home market, 826,000 tons (1,006,000) to France, 
284,000 tons (150,000) to Western Germany, and 370,000 
tons (256,000) to other foreign countries. 
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Book Reviews 


Metallurgy of the Rarer Metals I: Chromium, by A. H. 
Sully, Ph.D. (price 36s.); and HI: Zirconium, by 
G. L. Miller, Ph.D. (price 46s. 6d.). Published by 
Butterworth’s Scientific Publications, 88, Kingsway, 
London, W.C.2. Sent post free. 

These books are the first two of a series which will 
eventually also deal with titanium, molybdenum, plati- 
num, manganese and uranium. Chromium and zirco- 
nium, particularly the former, are well known as minor 
constituents in many common alloys, but only recently 
has it been possible to obtain these metals in a high 
degree of purity. Both metals have high melting points 
and are highly reactive. Techniques for melting and 
casting would appear, to those accustomed to normal 
foundry procedures, to be scarcely beyond the advanced 
laboratory stage. Owing to their brittleness, it appears 
that the engineering applications of chromium and 
chromium-rich alloys are limited. Several applications 
of zirconium metal are given. 

These books provide the only available detailed and 
up-to-date accounts of the occurrence, production and 
properties of these metals. Of general interest are the 
chapters in Vol. I dealing with chromium plating and 
chromizing. The authors have managed to concentrate 
a wide field of new information in easily readable form 
and the books should become standard a 


Factory Health, Safety and Welfare Encyclopzdia, by 
C. Conway Plumbe, B.Sc. Published by Newnes 
Educational Publishing Company, Limited, Tower 
House, Southampton Street, London, W.C.2. Price 
30s, net. 

Mr. -Plumbe is well qualified to compile an 
encyclopedia on health, safety, and welfare by virtue of 
his long experience as a factory inspector. His chosen 
field is so wide, however, that it is clear that one volume 
cannot cover it adequately, indeed the author in his 
introduction does no more than claim that “ an attempt 
has been made to provide in severely factual form as 
much accurate detail as space permits of matters con- 
cerning which an employer, manager, welfare super- 
visor, or any other person anxious for the well-being 
of the worker may desire to be informed.” 


Naturally there are omissions and some of them are - 


puzzling, e.g., silicosis is dealt with at length, but no 
mention is made of pneumoconiosis; rheumatism which 
accounts for such a large number of absences from work 
is not discussed. The value of the section on silicosis 
is diminished by the absence of any reference to the 
compensation procedure under the National Insurance 
(Industrial Injuries) Act. It would not be right to 
catalogue what to the reviewer appear to be the serious 
omissions, for there is much within the book that is 
useful and instructive. The introduction of the Iron 
and Steel Foundries Regulations, 1953, took place 
shortly after the book’s publication, and thus iron- and 
steel-founders are prevented from having the benefit 
of the author’s advice. 

Mr. Plumbe’s experience in compiling this volume 
will undoubtedly enable him, should he so decide, to 
break down his subjects and give each of them the more 
extensive treatment they deserve. 


Kempe’s Engineers’ Year Book, 1954. Edited by 
C. E. Prockter, under the direction of B. W. 
Pendred, and published in two volumes by Morgan 
Brothers (Publishers), Limited, 28, Essex Street, 
Strand, London, W.C.2. Price 75s. (plus 2s. 6d. 
postage and packing). 

These two volumes are pleasantly presented in a 
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stout case, and between them total some 3,000 Pages 
At one time, such matter appeared in pocket books 
later as handbooks, but as the accumulation of dat, 
and knowledge expanded, it has obviously been found 
necessary to provide a really comprehensive work of 
reference. In this connection it is germane to add 
that in this (the 59th) edition the number of chapters 
has been increased from 70 to 79. It is truthful to state 
that consequent upon the decision to reset the whole 
work in more modern type—Times Roman—a major 
improvement has been effected. Such a decision over. 
comes any tendency to postpone revising a section on 
the grounds that the existing matter is “* not too bad.” 

A very real use of such a work of reference as this js 
when one is suddenly forced to enquire into a field 
outside one’s normal activities. To use the volumes in 
this way there must be an assurance that such data and 
information are reliable. In this connection, the test 
the reviewer applies, and which in the past has only 
too often been disappointing, is to examine the parts 
directly dealing with familiar subjects. Under this test 
the present volumes have given complete satisfaction, 
The sections dealing with various phases of foundry 
practice have been written by Mr. W. J. Driscoll, Mr. 
J. W. Grant and Dr. E. Gregory, these names alone 
being a sound guarantee of reliability and accuracy. 

It is obvious that for two such tomes, indexing 
must be meticulously carried out, and in this respect, 
too, the books have well answered to the tests imposed. 
The reviewer checked whether shell moulding is 
included, and a quite satisfactory description is given 
in a section devoted to plastics. Next, information on 
plastic patterns was sought, but whilst there is nothing 
specifically under this heading, there is much useful 
information about plaster of Paris. Close by, a para- 
graph about damp walls caught the reviewer’s atten- 
tion—typical of subjects which might be sought by 
foundrymen. 

There must be within the compass of these two 
volumes many such cases as have been cited, and it is 
on these grounds that the reviewer recommends the 
acquisition of the books by, foundry organizations, be 


‘they large or small, for through its use they will find 


much technical information about the sections of engi- 
neering which use their castings. The comprehensive 
nature of the book can be shown by the listing of a mere 
fraction of the contents. The heading is Units of 
Measurement, about a dozen lines lower down is 
“Timber,” followed by “Plastics” and ‘ Machine 
Tools.” A further contiguous set is “ Iron and Steel”; 
“Foundry Practice”; ‘‘Non-ferrous Metals and 
Alloys,” and “ Powder Metallurgy.” Still in Volume] 
there are “Cranes”; “Mechanical Handling”; 
“Shafts and Couplings,” and “Gearing.” In Vol. Il 
can be cited “ Air Compressors”; “ Heating, Venti- 
lating and Air Conditioning”; “ Lighting”; “ Patents, 
Designs and Trade Marks”; “ Depreciation,” and 
“ Legal Notes for Engineers.” Thus there are amongst 
these subjects many to which foundry executives have 
to refer some time during their business activities. 


SWANSEA FouNDRY & ENGINEERING, LIMITED, will in 
future deal with the whole of the business formerly 
carried on by Hope Furnaces & Engineering, Limited. 
The company has for the last two years done the de 
velopment work on behalf of Hope Furnaces & Engi- 
neering, and has now acquired the sole manufacturing 
and marketing rights for the Hope stokers and fur- 
naces. The stoker division of Swansea Foundry & 
Engineering, Limited, will be under the direction of 
Mr. P. Aeron-Thomas, who will be assisted by_the 
technical staff of the former Hope Furnaces & Engi- 
neering, Limited. 
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Swedish Meeting of the Iron and Steel Institute 


Several Contributions on the Metallurgy of Cast Iron 


A number of Papers dealing with cast iron have been contributed for the Swedish meeting of the Iron 
and Steel Institute to be held from June 7 to 18, and from these either Synopses, conclusions, summaries 
or Authors’ discussions are reproduced in what follows :* 


SOLIDIFICATION OF NODULAR IRON 


Mr. H. Morrogh, research manager of the British 
Cast Iron Research Association, has presented a 
Paper carrying the above title. From it he has 
concluded : — 


The observations reported support the idea that 
hyper- and hypo-eutectic nodular irons solidify by 
analogous mechanisms. The actual sequences in each 
case depend on the proximity of the nodules and may 
be stated as follow :— 

(1) Hyper-eutectic irons of high nodule number.— 
Spherulites form directly from the liquid until, at the 
eutectic transformation, austenite envelopes develop 
round the nodules and nodule growth takes place by 
diffusion of carbon from the liquid through the 
austenite to the nodule. : 

(2) Hyper-eutectic irons of low nodule number.—In 
regions immediately surrounding the hyper-eutectic 
nodules, solidification proceeds as for (1) In the 
regions remote from the nodules there is a deposition 
of austenite in dendrite form, simultaneous with the 
appearance of austenite envelopes around the nodules. 
Next, graphite spherulites may develop among these 
dendrites by a process analogous to (3) and (4). If 
the cooling rate is relatively slow, the primary and 
secondary nodules grow as for (1). If the cooling 
rate be relatively fast the remaining liquid solidifies 
as an acicular carbide eutectic which can graphitize 
after solidification. 

(3) Hypo-eutectic irons of high nodule number.— 
Primary austenite dendrites form directly from the 
liquid. Just before or at the beginning of the eutectic 
change, graphite nodules, probably of hyper-eutectic 
character, appear in the liquid. Subsequent solidifica- 
tion proceeds by the growth of these nodules and the 
development of austenite envelopes. 

(4) Hypo-eutectic irons of low nodule number.— 
Primary dendrites and nodules form as for (3). 
Eutectic transformation proceeds as for (3) if the 
cooling rate is relatively slow, but if it is relatively 
fast the liquid remote from the nodules can transform 
into an acicular carbide eutectic which can graphitize 
after solidification. 

In most commercial nodular iron which has been 
inoculated and which has been cast in relatively light 
sections, the solidification sequence should be that 
described in (1) or (3) above. 

All the graphite in both hyper- and hypo-eutectic 
nodular irons containing magnesium can form directly 
from the melt but some may form by the decomposi- 
tion of a carbide; this will depend on the cooling rate 
and the nodule number. Several of the possible 
processes may occur in the same sample, and so give 
tise to the cooling curve without a sharp eutectic 
arrest observed by many investigators.t| |The actual 
form of the cooling curve will depend on the solidifica- 
tion sequence. This explains why different investiga- 
tors have obtained different types of cooling curve. 


Inoculation of the samples used in this work was 
omitted partly because of the small amounts of metal 
used and partly to exaggerate the effects of a low 
nodule number. It is believed that the observations 
apply in principle also to inoculated nodular irons. 
The function of inoculation is to increase the number 
of embryo nodules at the beginning of the eutectic 
transformation, so that inoculated irons behave as 
irons of high nodule number in the above description. 

It appears that the rate of diffusion of carbon from 
the liquid through the austenite envelopes is the con- 
trolling feature of the solidification process. The more 
nodules present in a given volume of metal the 
greater the rate at which this diffusion can occur. 
When the cooling rate is so high that the rate of 
diffusion of carbon in the austenite cannot satisfy the 
transfer requirements, the remaining liquid will 
solidify as acicular carbide, which may decompose 
subsequently. As the austenite envelopes increase in 
thickness and the diffusion distance for carbon 
increases the tendency for the remaining liquid to 
solidify as carbon eutectic also increases. 


DECOMPOSITION IN CAST 


Dr. A. Berman and Dr. V. Kondic, in a paper 
on the above subject, terminate with the following 
discussion : — 

The discrepancy between the results of Hanemann’s 
work and those of the Authors are even more pro- 
nounced by reason of the presence of 0.1 per cent. of 
chromium in the alloy used. This has a considerable 
stabilizing effect upon cementite, but nevertheless 
the time for the decomposition of these alloys is still 
lower than that found by Hanemann for pure iron/ 
carbon alloy of higher carbon content. 

In the present work it has been confirmed that the 
graphite, which is of type D, can form by the decom- 
position of cementite immediately after its solidifica- 
tion. It is also indicated that the graphite forming 
during the eutectic arrest can also be a product of 
cementite decomposition. However, no general deduc- 
tion can be made about the origin of type-D graphite 
under all other conditions, and no conclusion can yet 
be drawn from the present results about the origin of 
other types of graphite. However, an experimental 
procedure similar to that followed in this investigation 
might eventually provide the answer to the question 
of the origin of most of the different forms of graphite 
recognized to exist in the structure of cast iron. 


GROWTH OF GRAPHITE NODULES 


Mr. M. Hillert and Mr. Y. Lindblom, in a Paper 
on the growth of graphite nodules, ended by saying 
a theory for the growth of graphite nodules by means 
of screw dislocations has been suggested. This 


* Abstracted from the Journal of the Iron and Steel Institute. 


+ A. Witrmoser: Arch. Eisenhiittenwesen, 1953, 24 431—434. 
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theory involves the entrapping of foreign atoms such 
as cerium or magnesium within the growing graphite 
crystal so that a uniform dispersion of these 
elements should be present in each nodule. By means 
of activation analysis and auto-radiography of 
nickel/carbon alloys treated with “ mischmetall,” the 
possible uniform distribution of rare earths through 
each nodule has been demonstrated, if the radio- 
active effects of any other impurities in the alloys 
likely to segregate with the graphite are regarded as 
negligible. 


UNDERCOOLED GRAPHITE IN CAST 
IRONS AND RELATED ALLOYS 


Mr. H. Morrogh and Mr. W. J. Williams, M.sc., 
have drawn the following conclusions to a Paper on 
undercooled graphite :— 

Further evidence has been produced to support the 
view that undercooled graphite in cast irons, iron/iron- 
carbon/silicon alloys, and iron/carbon alloys arises 
from the decomposition of a carbide. The solidification 
of this carbide has been shown to take place (at least 
in part) before the eutectic arrest, as shown by a cooling 
curve. This carbide resembles hypereutectic carbide and 
confers the characteristic acicular pattern. This solidi- 
fication sequence is in agreement with accepted.ideas on 
undercooling of eutectics. 

Undercooled graphite in relatively high-silicon alloys 
has been shown to arise from the decomposition of a 
mixture of silico-carbide and cementite, suggesting that 
assumptions made elsewhere about the construction of 
the iron/carbon/silicon diagram are invalid. 

The analysis of carbide extracted from iron/carbon/ 
silicon alloys points to the existence of a silico-carbide 
of relatively low carbon content. 

Several practical occurrences suggest the formation of 
undercooled graphite from a carbide phase, e.g., in the 
production of thin-section die-castings in grey cast iron. 
These normally contain undercooled graphite if they 
are removed from the mould shortly after solidifica- 
tion. If, however, they are allowed to remain in the 
mould and to cool to a low enough temperature, they 
may be white, particularly if the casting is very small. 
A further experience of this type has recently been 
described by Shaw and Kondic.* 


EUTECTIC SOLIDIFICATION IN GREY, 
WHITE, AND MOTTLED HYPO-EUTECTIC 
CAST IRONS 


A. Hultgren, Y. Lindblom, and E. Rudberg, the 
Authors of this Paper, have prepared the following 
synopsis :— 

Solidification under controlled conditions was studied 
in four hypo-eutectic cast irons, conditions being selected 
to produce coarse graphite, fine “‘ undercooled ” graphite, 
a mottled structure, and a white iron. Samples were 
quenched at predetermined points on the cooling curves, 
and sections were examined for evidence of the processes 
occurring during cooling. With small samples and 
drastic quenching, regions that had not been reached 
by reactions formed a microstructure of fine “ quench” 
ledeburite, which contrasted with any “ furnace ” struc- 
ture formed during furnace cooling. The graphite/ 
austenite constituent, of eutectic composition, of such 
furnace structures generally had the form of rounded 


G. J. SHaw and V. Konpic: Foundry Trade Journal, 1953, 
953, 473—478. 
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rosettes; its formation was associated with a character. 
istic cooling curve, and its fineness was closely correlated 
with the temperature of its formation. The formation 
of cementite/austenite eutectic was associated with a 
cooling curve of different shape. In the mottled iron 
investigated, graphite /austenite was formed in specimens 
quenched in the early stages of cooling, corresponding to 
a “ graphite” cooling curve. In the later stages of cool. 
ing, the curve assumed the form characteristic of cemen- 
tite/austenite formation; this was also revealed by the 
microstructure of specimens quenched at this stage. In 
the irons studied, the appearance of the graphite/ 
austenite aggregates, their composition, and their general 
manner of development, related to the cooling curves, 
indicate direct formation from the melt by eutectic 
reaction. 


STRUCTURE OF WHITE CAST IRONS 


From a Paper by A. Hultgren and G. Ostberg, 
the full title of which is “Structural Changes 
during annealing of White Cast Irons of High 
S:Mn Ratios, including the Formation of Spherv- 
litic and Non-spherulitic Graphite and Changes in 
Sulphide Inclusions,” a summary is given :— 


(1) Specimens from white cast irons containing 
approximately 2.6 per cent. carbon and 1.0 per cent. of 
silicon, and with varying (mainly high) S:Mn ratios 
(1.0 to 2.9), were annealed at temperatures in the range 
900 to 1,150 deg. C., mostly in atmospheres composed 
of nitrogen and hydrogen in definite proportions, and 
were then generally quenched in brine. 

The gradual changes in microstructure which 
occurred during annealing at different temperatures, 
as affected by the composition of the iron and of the 
surrounding atmosphere, were followed by examining 
the quenched specimens. 


(2) On annealing- any one of the irons studied in 
nitrogen at 1,100 deg. C., the graphite formed finally 
assumed the configuration of dispersed flake aggre- 
gates or nests. Each aggregate appeared to have 
developed by repeated branching from one or possibly 
from a few flakes. 


(3) The effect of increased S:Mn ratio, and/or 
increased hydrogen content of the surrounding 
atmosphere, was first to increase the compactness of 
the aggregates and to change the shape of the graphite 
units forming those aggregates into equi-axed par- 
ticles, and finally to cause only spherulitic graphite 
to form. 

Thus, for irons with S:Mn ratios in the range 1.0 
to 2.9, the type of graphite aggregate formed on 
annealing at a certain temperature could be altered 
from 100 per cent. non-spherulitic to 100 per cent. 
spherulitic by increasing the hydrogen content of the 
atmosphere from a lower critical value, Hin, to a 
higher, Hmax. The critical hydrogen contents decreased 
with increasing S’:Mn ratio and with decreasing 
annealing temperature. 

Under certain favourable annealing conditions, the 
original hydrogen content of the iron appeared to be 
sufficient to cause graphite spherulites to form. An 
iron with S:Mn = 0.2, on the other hand, after 
annealing in pure hydrogen at 1,100 deg. C., showed 
only non-spherulitic graphite. 

(4) For irons of higher S:Mn ratios, inclusions of 
both iron sulphide and manganese sulphide, often 
combined to form duplex inclusions, were present in 
the specimens as cast. Annealing affected the consti- 
tution and shapes of those inclusions in the following 
way. 
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With increasing annealing temperature, up to the 
solidus, the relative amount of iron sulphide de- 
creased, presumably as more FeS went into solution 
in the manganese sulphide. With increasing tempera- 
ture and duration of annealing, both types of inclusion 
became more rounded within an austenite grain and 
lenticular when at a grain boundary. When in contact 
with another solid phase, such as cementite, silicate, 
or graphite, they often showed a tendency to flow 
out on to the surface of the latter phase. 

(5) At temperatures above about 1,100 deg. C. the 
quenched specimens showed evidence of melting, a 
eutectic constituent consisting of austenite, cementite, 
and iron sulphide being present in amounts increasing 
with temperature. In iron No. 7, with S:Mn = 2.9, 
globules of a sulphur-rich liquid were also present in 
the range 1,110 to 1,130 deg. C. 

From the microstructures obtained it was con- 
cluded that any solid iron sulphide present disap- 
peared when liquid began to form, whereas the 
manganese sulphide remained as solid inclusions up 
to at least 1,150 deg. C., the amount decreasing by 
dissolution as the temperature was raised. 

(6) In irons of higher S:Mn ratios, a precipitate 
of fine particles, mainly consisting of sulphide, could 
be observed in the austenite after annealing for a 
sufficient time depending on temperature. When the 
annealing time was prolonged the particle size 
increased by coalescence. To explain the precipi- 
tation, ‘the austenite formed. on solidification was 
assumed to have been supersaturated with respect to 
sulphide. 

(7) In irons with S:Mn = 1.3 to 2.9, the manganese 
sulphide inclusions in specimens annealed at tempera- 
tures between 550 deg. C. and the solidus, and there- 
after quenched, were subdivided into or contained 
anisotropic discs or rods in Widmannstitten arrange- 
ment. It was concluded that manganese sulphide con- 
taining a sufficient content of FeS in solution, on 
quenching from a high temperature to room tempera- 
ture, undergoes a diffusionless transformation. With 
increasing annealing temperature above the solidus this 
feature gradually disappeared, probably owing to 
decrease in FeS content. 

(8) During the examination of spherulitic and non- 
spherulitic graphite in their early stages of develop- 
ment, although the starting point in most cases could 
not be determined, favoured nucleation sites for both 
types were found to be interfaces between iron 
sulphide or manganese sulphide on the one hand and 
austenite, cementite, or liquid metal on the other. 
In addition, graphite flakes also showed a tendency 
to form at interfaces between austenite on the one 
hand and cementite or liquid metal oh the other. 
By examination in polarized light under suitable 
conditions, the young graphite units in such cases 
were observed to grow along the interfaces, which 
were generally curved, with preserved local coinci- 
dence between the basal plane of the graphite lattice 
and the interface. It is assumed that the tendency 
for curved or cupped growth, which is a well-known 
feature observed in graphite flakes generally, is due 
to the growing basal-plane edge being thin and thus 
liable to deviate from the plane shape on slight provo- 
cation. The interface combinations referred to appear 
to offer favourable conditions for such growth. 

(9) Growing graphite (spherulite or flake), on en- 
countering a sulphide or cementite particle, has some- 
times been found to cause a new graphite unit to be 
formed, the basal plant of its lattice conforming to 
the particle surface. 

In other cases, spherulites as well as flakes were 
observed growing indiscriminately in austenite and in 
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cementite. Often, during such growth, an intervening 
layer of austenite formed between the growing 
graphite and the retreating cementite. 

(10) During annealing in a _ nitrogen-hydrogen 
atmosphere, with a hydrogen content intermediate 
between Hyin and Hyax (See paragraph (3)) for the 
particular S:Mn content of the iron, spherulites at 
a certain stage of growth were sometimes observed 
to develop into nests, and also nests were found which 
gradually developed into spherulites. 

(11) The evidence presented appears to point to 
the conclusion that sulphur and hydrogen in solution 
retard the growth of a graphite crystal in the basal 
plane or a-axes directions, relative to growth in the 
c-axis direction, thus altering the shape of the crystals 
from flakes to more or less equi-axed units and 
changing the dispersed flake nests into compact nests. 

(12) Under the conditions of the present investiga- 
tion, spherulites were often found to contain core 
particles consisting of iron sulphide or manganese 
sulphide. It is believed, therefore, that oriented 
nucleation at, and growth along, the surface of such 
a nucleating particle—as in paragraph (8)—was in 
most cases the first essential condition for a spheru- 
lite to be born. For the radial texture thus created 
to be preserved during further growth, the presence 
of an agency sufficiently retarding basal-plane growth 
appears to be a necessary second condition, as indi- 
cated by the evidence referred to in paragraph (10). 

To the extent that nucleation of graphite during 
annealing occurs at interfaces, there appears to be no 
difference between a spherulitic and a non-spherulitic 
nucleus. The relationship between the rates of growth 
in the a-axes and the c-axis directions would then 
determine the type of graphite aggregate formed. 

(13) Larger sulphide core particles in-spherulites in 
different stages of development, as well as sulphide 
particles in contact with graphite flakes, were often 
found to have an irregular shape, whereas other sul- 
phide particles within austenite grains, and present in 
the same specimen, were rounded. 

It is suggested that during growth of graphite along 
a sulphide surface, the latter may be deformed by 
stresses arising from increase in volume, and/or under 
the influence of difference in interfacial free energies. 

Finally, the Authors print as an appendix some 
results of experiments as to the effect of hydrogen 
on the type of graphite formed during the anneal- 
ing of white cast irons with added magnesium. 


SOLIDIFICATION OF IRON/PHOSPHORUS/ 
CARBON ALLOYS 


Mr. H. Morrogh, this time with Mr. P. H. 
Tiitsch* as co-Author, have commented in a Paper 
on the solidification of iron/phosphorus/carbon 
alloys in the following terms :— 

The observations do not suggest that the anomalous 
structures in these alloys are the result of a simple 
case of undercooling. The effect of phosphorus is 
continuous from very small amounts to large amounts. 
The plate or needle-like carbide pattern is only an 
advanced form of the degenerate structure found in 
the low-phosphorus alloys. The acicular structure 
always occurs for all rates of cooling and with a very 
wide range of compositions. For instance, needles of 
cementite and silico-carbide can be obtained side by 
side in chill-cast phosphoric alloys of appropriate 
silicon content. Examination of the structure of 
an alloy having 2.25 per cent. C, 2.01 per cent. P, and 


* Dr. Tutsch who is foundry tor Oehler and Company, 
Switzerland, collaborated in this work at the British Cast Iron 


Research Association as part qualification for a degree. 
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Swedish Meeting of the Iron and Steel Institute 


3.36 per cent. Si chill-cast in a graphite mould before 
and after heat-tinting shows that both the cementite 
and the silico-carbide have the same acicular appear- 
ance. In a heat-tinted chill-cast alloy having 1.5 per 
cent. C, 3.05 per cent. P, and 7.5 per cent. Si, the 
carbide present is entirely of the silico-carbide variety. 
The similarity of the crystal habit of the silico-carbide 
and cemenite is noteworthy. 

If normal undercooling with alternate freezing of 
the primary phase were responsible, it would seem 
unlikely that the structures would occur so universally 
unless the addition of phosphorus could be considered 
to remove the nuciei which would initiate normal 
binary complex solidification. It is unlikely that this 
nuclei-removing effect could be the cause, for the same 
phenomenon occurs in hyper-eutectic irons. In phos- 
phoric hyper-eutectic irons, kish graphite and austenite 
dendrites are found. It would seem sufficient at 
present to note that the effect arises in the presence 
of a third element (phosphorus) which extends the 
range of temperature over which the binary complex 
forms and which forms a low-melting-point ternary 
eutectic. An interesting parallel has been observed 
in the effect of sulphur on the structure of ledeburite 
by Williams, who showed that this element also could 
initiate a degenerate structure with a tendency to 
give acicular carbides. In this case, however, the limit 
of miscibility is reached before appreciable amounts of 
the ternary eutectic are formed. 

The reasons for the primary appearance of binary 
complex constituents are particularly significant for 
cast irons. The characteristic flake structure of grey 
cast irons has long been difficult to explain. Flake 
graphite structures have little resemblance to eutectics, 
and although cast irons are always discussed as 
hypo-eutectic or hyper-eutectic, the writers have never 
seen a completely eutectic structure, that is, a structure 
free from austenite dendrites, in cast irons. In fact, 
it is reasonable to say that flake-graphite grey cast 
irons show both primary phases if the flake form of 
graphite be regarded as a primary form analogous to 
the lamellar hyper-eutectic graphite. 


President of B.E.D.A. 


The retiring president of the British Electrical De- 
velopment Association, Sir Henry Self, will have every 
confidence in handing over to his successor, Sir John 
Hacking. From the inception of the British Electricity 
Authority they worked together as deputy chairmen of 
the B.E.A., responsible for administration and operation 
respectively. Sir John, however, relinquished the posi- 
tion last October on reaching the age of 65 and re- 
turned as consultant to Merz & McLellan, the London 
consulting engineers. He joined that firm in 1913, and 
his first association lasted for over 20 years until his 
appointment in 1934 as deputy chief engineer of the 
Central Electricity Board. He was appointed chief engi- 
neer 10 years later. 

In Sir Harry Railing the Association has elected a vice- 
president with a wide knowledge and a distinguished 
background in electrical engineering. He is chairman 
and joint managing director of the General Electric 
Company, Limited, and was president of the Institution 
of Electrical Engineers in 1944, the year in which he 
was knighted. In February of last year Sir Harry was 
made an honorary membey of the institution for his ser- 
vices to the electrical engineering profession. He was 
also president of the British Electrical and Allied Manu- 
facturers’ Association in 1952, and was succeeded in the 
position, incidentally, by Sir John Hacking. 
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British Non-Ferrous Metals 
Research Association 


The annual report of the British Non-Ferroys 
Metals Research Association, presented to the 
annual meeting, held last Friday in London, carries 
the following information under the heading 
“ Aluminium, Magnesium, and their Alloys”: 


Casting. 

A programme of work has been undertaken and 
largely completed, in co-operation with a group of 
interested members, designed to define the maximum 
zinc content which can be permitted in certain cast 
aluminium-base alloys without detriment to their pro- 
perties. 


A limited amount of laboratory work has satisfac- 
torily developed a technique for maintaining the 
hydrogen content of molten aluminium alloys approxi- 
mately constant and it is planned to try to apply the 
method in members’ foundries for the production of 
certain castings where experience shows that a 
modicum of gas content in the molten alloy favours 
the production of serviceable parts. 


Recrystallization. 

This research was resumed this year after being in 
abeyance for two years in favour of other items de- 
serving higher priority. A study has been undertaken 
of the recrystallization behaviour of aluminium/man- 
ganese alloys. In practice, the control of grain size 
presents difficulties with these materials and this has 
been the subject of a great deal of earlier work, mostly 
of an empirical kind. The present programme is basic 
in character and is concerned in the first instance with 
alloys of high purity. It is designed to show how the 
recrystallization behaviour is affected by manganese in 
and out of solid solution and some attention will be 
given to recrystalization behaviour during hot-working 
as well as in annealing after cold-working. 

Corrosion. 

Further studies of the corrosion of aluminium and 
aluminium alloys in supply waters have indicated that 
a very useful degree of protection against pitting 
failure can be obtained with suitable coatings or by 
putting in the water traces of certain substances other 
than copper, which is normally present in such waters 
in minute but sufficient amounts to make them corro- 
sive towards aluminium. These findings encourage 
continuation of the work in the hope that better means 
than those now available may be found for avoiding 
pitting corrosion of aluminium-base materials in supply 
waters. 


Soil-corrosion tests on aluminium-base materials 
with and without protective coatings have reached the 
stage where specimens will shortly be removed for 
examination. 


Further research has been undertaken during the 
year on the protection by sprayed metal coatings of 
aluminium alloys against atmospheric exposure. The 
base materials will include cast and wrought high- 
strength alloys; a variety of coatings will be applied, 
and the specimens exposed in marine and industrial 
environments, some of them being subjected to stress 
during exposure. 


Under the heading “Properties of Zinc-alloy Die- 
castings,” it is stated that a limited effort was devoted 
to a survey of existing information on the creep and 
impact properties of zinc-base alloy die-castings, and 
arising from this, further exploratory work is planned. 
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New Facilities at the National Physical 
Labora’ ~y 


Extension to Metallurgy 1 ‘sion at Teddington 


Further facilities for the work of the National 
Physical Laboratory for research on ceramics, radio- 
active tracers and X-ray work, with special refer- 
ence to metallurgy, were shown earlier this month 
at Teddington, Middlesex, when Prof. Sir Lawrence 
Bragg opened new laboratories with a special key, 
presented to him by Dr. N. P. Allen, who is superin- 
tendent of the Metallurgy Division at N.P.L. The 
key was symbolically made up of metals associated 
with N.P.L. research, including an_iron-nickel- 
chromium alloy, titanium, uranium, pure iron, gold, 
silver, aluminium-copper, and copper-gold. 

The new extension has been made necessary by 
the continuous development of techniques for the 
examination of the fine structure of metals and the 
growth of interest in the properties of materials at 
high temperatures. It consists of a two-storey 
building with a total floor area of about 11,700 
sq. ft. of which about 5,800 sq. ft. is experimental 
working space. 


Ceramics 


The ceramics section is on the ground floor and 
consists of the five laboratories and offices. Two 
laboratories will be used for forming and drying 
the ware, and the furnace room will permit firing 
on a considerable scale. This room also contains 
machines for crushing and grinding, whilst space is 
left for the needs of specialized experiments and 
measurements. The third laboratory is available 
for physico-chemical research on a smaller scale. 


Radio-active Tracer Research 


The ground floor also provides a set of three 
rooms for experimental work on the application of 
radio-active tracer techniques to metallurgical prob- 
lems. The purpose is to provide a place where 
these techniques can be applied under suitable con- 
ditions to metallic samples, and to assess their value 
la metallurgical research. Metallurgical labora- 
tories not equipped with these facilities will be 
invited to submit their problems. 
_ The immediate programme 
includes (1) development of 
More sensitive techniques for 
measuring the activity of very 
small amounts of active 
material (2) identification and 
distribution of a particular con- 
Stituent in a metal as, for 
example, in investigations in- 
volving grain boundary concen- 
tration of an impurity (3) studies 
of diffusion in metals, and (4) 
Fic. 1.—View of new building 

at the N.P.L. 
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analysis of activated samples for the determination 
of extremely small impurity levels in metals. The 
plan underlying the design and equipment of the 
section has been to provide facilities for carrying 
out on metals of all but the highest activity, most 
of the operations normally applied to metals in a 
research laboratory. 


Foundry 


The main feature of the section is the foundry, 
a lofty, well-lit room, 30 by 20 ft., equipped with 
gas-fired and h.-f. induction melting furnaces, cast- 
ing equipment, heat-treatment furnaces, a small bar 
and sheet rolling mill and a suitably protected safe 
for the storage of active isotopes. Provision has 
been made to handle active metal in quantities up 
to 6 Ib. Next to the foundry is a combined work- 
shop and laboratory for metallographic prepara- 
tions, 16 by 13 ft., with a power hacksaw, a lathe, 
grinding and cutting-off wheels and metallographic 
equipment including an automatic polishing 
machine. Close by is a combined chemical and 
physical laboratory, 15 by 13 ft., in which chemi- 
cal analyses and measurements of activity will be 
carried out. A fourth room also leading from the 
workshop contains the active extract plant. 


The whole section is approached through a semi- 
sealed door and changing rooms. The air-condition- 
ing system in this part of the building is completely 
separate from that in the remainder. Air is drawn 
into a duct by means of an intake fan in the non- 
active plant room on the upper floor over the 
foundry and, after being warmed to 65 deg. F., is 
passed through ducts to each room from which it is 
extracted through another system of ducts by a 
second fan. At selected points in the extract duct 
in each room openings are provided to which exten- 
sions to hoods over machines and other equip- 
ment are attached. Before reaching the exhaust fan 
the air is freed from solid matter. After passing 
the fan it is released through a high chimney, at the 
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New Metallurgical Facilities at the National 
Physical Laboratory 


base of which there is an opening for the continuous 
monitoring of the activity of the filtered air before 
it is allowed to escape into the atmosphere. 

If for any reason the pressure in the tracer section 
should rise above that of the rest of the building 
alarm Klaxons would sound. A similar valve con- 
nected to the same alarms is placed near the active 
exhaust fan to cover the possibility of any failure 
in the inter-relationship between this and the intake 
fan. The rooms are designed to be easily washed 
down, and have floor ducts and sinks down which 
all active liquid passes through polythene drains to 
1,000 gallon delay tanks situated under a_ small 
separate pump house. Here it remains until its 
activity has fallen to a level sufficiently low to per- 
mit its transfer to the sewers by means of pumps 
in the pump house. Separate sinks and drains are 
provided for non-active liquids (e.g., cooling water 
from pumps, etc.). Since such liquid might be in- 
advertently contaminated with active material it is 
not discharged direct into the sewers but passes to 
a separate storage tank from which it can be 
pumped after its activity has been checked. Provi- 
sion is made in the pump house for sampling and 
monitoring each tank, and bells are installed at 
suitable points to indicate when a tank is full and 
another must be brought into operation. 


X-ray Diffraction 


The upper floor is designed for X-ray diffraction 
studies of metals and for electron microscopy. Ex- 
cept for three offices and one laboratory in the 
south-east corner, it consists of a single large room, 
66 by 44 ft. This room is divided by means of 
easily removable partitions into a number of 
cubicles and small laboratories, each of which is 
intended to contain a single piece of equipment and 
each of which can be darkened. By a system of 
roof lighting it is ensured that no matter how the 
space is divided, each cubicle can receive full day- 
light. In this way the need of the individual worker 
to have sole control of his own equipment is com- 
bined with adaptability. The arrangement ensures 
that a wide range of equipment is available at any 
time and preserves sufficient flexibility for new 
methods to be introduced and older ones discarded, 
without interruption of active investigations. Equip- 
ment not required by immediate programmes may 
be readily removed from its cubicle and placed in 
store, and its space employed in building up the 
equipment for some developing type of work. As 
a corollary to the use of removable partitions all 
services in the section are carried in a carefully 
planned system of wall and floor ducts. In addition 
to the standard services already mentioned there 
are a circulating system of clean distilled water at 
50 Ib. per sq. in. pressure and 20 to 25 deg. C. tem- 
perature for cooling purposes, and a quiet phase of 
230 volt a.c. for apparatus requiring short term 
mains stability. 


The present lay-out of the X-ray section consists 
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Fic. 2.—Natural-draught recuperative gas-furnace 
in the Ceramics Section. 


of a row of six cubicles for X-ray sets along the 
west wall opening off a common central working 
space. At one end of these, two dark rooms and a 
photographic printing room are situated. The X-ray 
units in four of the cubicles are primarily intended 
for standard X-ray techniques, e.g., powder camera 
work and orientation studies, but there is ample 
space for ancillary equipment to be built when 
necessary around the apparatus for specialized work. 
The remaining two cubicles have X-ray sets for 
Geiger-Miiller counter work, and are at present 
used for high precision measurements of diffraction 
line intensities and preferred orientation. In the 
centre of the building, also opening on to the com- 
mon working space, is a cubicle containing an X- 
ray set for work requiring a fine focus source of 
radiation. Along the east side there is a prepara- 
tion room for electron microscopy, opening into a 
central cubicle housing the microscope, and two 
laboratories for a soft X-ray spectrograph and a 
recording microphotometer> One cubicle, and the 
laboratory at the south-east corner are at present 
unoccupied and are intended as space for extension 
and development. 

The whole building is heated by hot water 
through a general system of radiators, except in the 
radio-active tracer section where, in order to. reduce 
the number of exposed pipes, etc., to a minimum, 
floor coils are employed. Additional thermostatic- 
ally controlled electric heaters have been provided 
in some rooms where a drop in temperature over- 
night or at weekends would be undesirable. The 
building was erected to a design prepared by the 
Ministry of Works, in consultation with the staff of 
the Metallurgy Division. 


APRIL 


Patter 
of geo 
the less 
underta 
many 
when a 
metry | 

It is 
most i 
continu 
various 
also wl 
other 
thickne 
spent 
geome 
tion di 
applic 
the w 
numb 

It 
patter 
patter 
minin 

the d 

very 

meta! 


TEA 
4 
| 
Cont 
| the 
| anal 
calct 
4 Te 
| own 
| well 
the 
stan 
twel 
dict 
req! 
| fror 
bes' 
| | iror 
tra 
ver 
4 
on 
> m 
las 
Si 
4 8 
st 
tl 
n 


4 


- 


APRIL 29, 1954 FOUNDRY TRADE JOURNAL 505 


Geometry in the Patternshop such as linoleum, be available, is to line the pat- 
j tern with this, thus making a clean job. 
By “ Graphic”’ A difficulty often experienced in this case is to 
: get the material to cover the pattern easily, as it 
Patternmakers should be well versed in the art curves two ways and considerable cutting is neces- 
of geometrical constructions, and be able to apply sary to get a proper fit. To avoid this trouble, a 
the lessons learned in the class-room to the work template can be prepared from which the required 
undertaken in the shop. It is surprising to find in pieces of material are marked out, and when cut 
many shops pieces being fitted by trial and error, will fit with the minimum of trouble. The method 
when a short time spent in applying a little geo- jis shown in Fig. 2, which shows the pipe, the right 
metry would give the required shape accurately. angle bend being divided into four equal sections 
It is perhaps in jobbing shops that this need is A,B,C and D. The semi-circle, E, represents the 
most in evidence where old patterns are being diameter of the bend and is divided into six equal 
continually altered by the addition or removal of parts, numbered 1 to 7. These are then transferred 
various bosses, branches, etc., at peculiar angles, to the bend as on C and a centre-line XY is 
also when pipes have to be lined with linoleum, or drawn. On a suitable piece of material, as in 
other similar material, to give increased metal Fig. 3, a centre-line is scribed and the spaces 1, 2 
thickness. In production shops much time is often. . and so on stepped off and squared with the 
spent in calculating, when the application of a centre line. The distances a-a, b-b, etc., are then 
geometrical construction would give the informa- transferred from portion C to the material and a 
tion desired. It is proposed to comment on a few fair curve is drawn through the points thus ob- | 
applications of geometry, to shop problems, which tained. The template is cut out and eight pieces 


the writer has found to be of use over a large are prepared by this same method. 
number of years. 


It is occasionally necessary to make a master Pump Casing 
pattern in wood, from which metal production 
patterns are to be prepared, and on which the To mark out the pattern and coreboxes for a 


minimum of cleaning-up is desired. Consequently, using an old when 
the dimensions of the master pattern have to be 303 
very accurate to allow for the contraction of the P bi 
metal pattern and also of the resultant casting. Som oy d 
Contraction rules are not always available having Fis 4 The po on 
the correct combinations of contraction, as, say, d 1 
an aluminium pattern for a steel casting, thus much /OWS:—From centre, \), describe a circle equa 
clcuintion tas $0 be done. to the diameter from which the pipe portion starts. 

To avoid this, the patternmaker can produce his divide equal XY 
own scale as shown in Fig. 1, which is based on the @UCe centre-lines. ext eth a oe 4 di 4 
well-known data of “similar” triangles. In Fig. 1 equal to the circumference of the circle and divide 
the base line XY is made, say, 12 in. long by 
standard rule, and divided into twelve and one 
twelfth again into eight. At one end a perpen- 
dicular is erected. Next is calculated the length 
required to produce the casting in the given metal 
from a pattern made from the alloy considered 
best for the purpose, say a brass pattern for an 
iron casting, and this length is taken by a pair of 
trammels. With one point at X the other cuts the 
vertical line in Z. This point is next connected to 
X and so each division along this line represents 
one inch for this particular combination. Other 
combinations can be set off at P and Q and thus 
much calculation can be dispensed with. Prepared 
on a suitable piece of material such a scale will 
last for years. 


Fic. 1.—Example of the application of similar 
triangles whereby a patternmaker can build up 
his own contraction scales. Fic. 2.—Use of 
templates for cutting linoleum or the like to 
fit to a pipe-bend pattern in order to increase 
the wall thickness. Fic. 3.—Application of the 
template developed from Fig. 2 to a piece of 
linoleum or similar. 


Aids to Pipe Work 

In shops doing a quantity of pipe work it occa- 
sionally happens that a standard bend of, say, 
= in. thickness may be required as an exception to 
be 3 in. thick, so as to withstand a higher pres- 
sure. Several methods can be employed to effect 
this. One consists in nailing a number of {-in. 
strips of wood on the pattern and allowing the 
moulder to clean out the surplus sand from the 
mould. A better way, if any 4-in. thick material, 
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Geometry in the Patternshop ing distances from the horizontal line XY to the 


oblique line XZ. Join the points thus obtained 
by a fair curve. 


This joining of points is not always Satisfactory 
and the curve produced sometimes does not flow 
smoothly but is inclined to be irregular. To 
obviate this, a jig can be made from which to 
draw the curve. This consists simply of a piece 
of wood of diameter d placed in centre O and 
around which a piece of cord is wound, long 
enough to reach to the extreme point on the de. 
sired curve. If the cord be held taut, the outer 
end will, when it is wound on to the jig, trace the 
desired curve, which will be parallel to the invo.- 
lute generated by a circle of diameter d, shown 
inside. 

To determine the diameter of the jig, or central 
spindle, requires a simple calculation. Let d be the 
required diameter and D the diameter of the outlet 
or the amount the involute has to increase in one 
revolution. Then md = D — 0.5d or 3.142d - 


D 
2.642 


it into the same number of equal parts, erect per- 
pendiculars, and on the end one measure up the 
diameter of the pipe, D, as at YZ. Join XZ and 
then on each radial centre-line step off correspond- 


Fic. 4.—Geometric construction applied to the 
involute of a@ pump-casing pattern for which 


an old casting was to be used as the basis. 0.5 d. = Dandd = 


Infra-red for Skin-drying of Moulds 


In the bronze casting division of J. Stone & Com- 
pany (Charlton), Limited, sand moulds are skin-dried 
with infra-red heating to produce the firm surface and 
freedom from air pockets necessary for casting 18-in. 
dia. wheels weighing about 3 cwt. (Fig. 1). The half 
moulds, in boxes measuring 27 by 27 by 54 in. deep, 
are dried satisfactorily to a depth of approximately 
$+ in. in 15 min. (Fig. 2). They are heated by radia- 
tion from sheathed-wire elements in two identical and 


compact plants supplied by the General Electric Com- 
pany, Limited. Moulds are passed through each plant 
on a roller-track conveyor. Each plant is rated at 
9 kw., with its elements positioned in a bank of troughs 
with polished aluminium reflector surfaces, mounted 
horizontally on an angle-iron floor stand. Doors are 
provided at both ends, and these and the sides have 
inner reflecting surfaces so as to concentrate the heat on 
the moulds. 


Fic. 1—Two half moulds for 18-in. dia. wheels 
being prepared for surface drying in the infra- 
red heating plant at J. Stone & Company 
(Charlton), Limited. 


Fic. 2.—Moulds being removed from the infra-red 
skin-drying plant at Stone’s foundry after 
15 min., when they have been dried to a depth 
of approximately 4 in. 
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New Quantometer Installation 
Important Plant at International Alloys, Limited 


There is a great urge, when a firm or person 
excels in some activity to progress still further. 
International Alloys Limited of Aylesbury and 
Birmingham have long possessed exceptionally well- 
equipped chemical and physical laboratories for the 
control of the composition and properties of the 
raw materials purchased and the light-alloy ingots 
they manufacture. Rapid methods, using special 
techniques, were developed (especially under the 
pressure of war-time conditions) in the chemical lab- 
oratory, whilst in parallel the use of spectrographic 
methods was steadily expanded. This latter method 
involves the use of photographic plates necessitating 
much processing. Thus, in order to retain or even 
improve accuracy, whilst speeding up production 
control to a remarkable degree, the Company have 
recently installed a direct-reading spectrograph. By 
acquiring such an instrument, called the Quanto- 
meter, built by Applied Research Laboratories, of 
Glendale, California, the Company now has avail- 
able a means of analysis which has been a proved 
success for over five years in many light-alloy con- 
cerns in America—and, for ferrous materials, in 
this country at the British Cast Iron Résearch 
Association, and, for copper-base, at British Non- 
Ferrous Metals Research Association. Though 
newer models were available, the firm deemed it 
best to rely on the one for which most experience 
had been gained as it intended that the machine 
will take over as soon as possible the analytical 
control of the whole of the Aylesbury production. 

Process Operations 

The operations necessary for carrying out analy- 
sis for any desired number of components are as 
follow :— 

The sample of metal to be analysed is taken from 
a specially-cast sample slab about 14 in. by 1 in. by 
% in. One face of this slab is machined flat to a 
fine finish on a facing lathe and then placed on the 
sparking table above a pointed graphite electrode. 
By pressing a button, the operator starts an auto- 
matic sequence of operations consisting of the strik- 
ing of a spark between the graphite electrode and 
the machined surface of the sample for a period 
controlled by the instrument itself, the storing of 
an electrical charge representing the integrated in- 
tensity of a suitable spectral line for each of the 
components to be determined, and finally the 
measuring and recording of these electric charges 
for each spectral line measured. This whole 
sequence takes about one minute. After this the 
operator reads from the record or directly from the 
instrument the analysis results by means of cali- 
brated scales or graphs. 

The instrument has to be “set” for the alloy 
gioup corresponding to the sample by a calibration 
process which is based on standard samples of 
known composition. Setting of the instrument for 
the various alloy groups required can be done at 
the beginning of the shift, and is subject to periodi- 
cal checks. Between the checks, change from one 
alloy group to the other requires only throwing of 
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certain switches. The whole time required from 
receipt of the sample to issuing the analysis results— 
in this case mostly for 10 constituents—generally 
takes less than 5 min. 

A small but highly-skilled chemical laboratory 
staff is required alongside the Quantometer for pro- 
viding accurate analysis of the calibration standards 
and dealing with non-routine samples. The capacity 
for producing vast numbers of results at a very 
high speed of operation can best be utilized in deal- 
ing with large numbers of samples representing 
only a small number of nominal compositions. 

The benefits which justify the installation of such 
an expensive installation, costing about £15,000, are 
in the following directions :— 

(1) Saving of time in checking raw material and 
finished products, which means faster tournover 
in the factory. 

(2) Control of the composition in all stages of 
the alloying process without appreciable delay. 
This will eliminate surprises in the outcome of 
melts, a result which could in the past only be 
obtained at the cost of considerable delay owing 
to the time consumed in carrying out even a par- 
tial analysis by normal chemical or spectrographic 
methods. 

(3) Saving in laboratory cost. Under favour- 
able conditions, the Quantometer can do the work 
of five to 10 chemists and do it much more 
quickly. This results not only in a corresponding 
saving in wages and chemicals, but also in the 
size and, therefore, capital cost of the analytical 
laboratory. 

It is expected that the cost of the Quantometer 
installation should be recovered by the savings 
described within something like three years. 


Other Plant Inspected 


Whilst at the Aylesbury factory, an opportunity 
was afforded the writer of inspecting the various 
sections of the very extensive laboratories. Particu- 
larly impressive were the experimental foundries, 
where batteries of oil- and producer-gas-fired 
furnaces are used for making experimental melts 
of fresh representative consignments of scrap to 
ascertain whether special methods of process- 
ing will or will not be necessary. Batteries of 
electrically-operated heating furnaces are used to 
find out the response of various alloys to thermal. 
treatment. A small sand-preparing plant is used to 
service hand- or machine-moulded products, whilst 
dies are available for catering for those using metal 
moulds. In another section there is a working 
model of a continuous casting plant and in a third 
an apparatus for extracting gases from liquid 
samples under vacuum. 


Two STUDENTS, one from Birmingham University, 
the other from the County Technical College, Wed- 
nesbury, won the prizes in the 1953-54 essay com- 
petition sponsored by the Birmingham Metallurgical 
Society. They are John Hilton Molineux, whose essay 
“Fatigue in Aircraft Structures” won the Society’s 
gold medal and eight guineas, and K. T. Goodchild, 
who has won five guineas for his paper on “ The 
Application of Thermodynamics to the Control of the 
Iron Blast-furnace.” 


|| 
he 
ed 
ry 
Ww 
To 
to 
ce 
id 
hg 
e- 
er 
he 
vn 
al 
he | 
et 
ne 
n- 
nt 
at 
hs 
ed 
re 
ve 3 
mn 
th 
a 


Personal 


A. K. Fans, LIMITED, announce that Mr. W. H. L. 
Hewitt is joining the Board as technical director as 
from May 1. 

SHELL-MEx AND B.P., LIMITED, announce that Mr. 


N. E. E. Murch has been appointed fuel oil manager 
of their eastern division. 


Mr. Gustave Rivoire and Mr. Charles Cury have 
been elected president and vice-president, respectively, 
of the Association Technique de Fonderie. 


GRAHAMSTON IRON COMPANY, LIMITED, of Falkirk, 
announce that Mr. ROBERT GARDNER, who has been 
in their employ for 28 years, has been appointed a 
director as from April 14. 


PHitip DINGLEY has been awarded 
£10,000 tax free and his office car, on relinquishing 
the managing directorship of Sanbra, Limited, the 
Birmingham firm of brassfounders. 


Mr. R. H. GuMMer, a director of International 
Combustion (Holdings), Limited, has retired from 
active executive duties after nearly 30 years’ service, 
but will remain a director of the company. 


Mr. LESLIE GAMAGE, vice-chairman and _ joint 
managing director of the General Electric Company, 
Limited, has been re-elected president of the Institute 
of Export for the twelfth year in succession. 


Mr. JAMES MITCHELL, who recently retired from the 
position of joint managing director of Mitchell, Russell 
& Company, Limited, Falkirk, has been presented by the 
staff with a silver cigarette case to mark the occasion. 


METROPOLITAN - VICKERS ELECTRICAL COMPANY, 
LIMITED, announce that on April. 1 Mr. R. H. S. 
TURNER, M.A., was appointed works manager, and Mr. 
A. PATERSON, B.SC., A.R.T.C. (GLASGOW), assistant works 
manager, Trafford Park Works. 


THE CHIEF ENGINEER of the English Electric Com- 
pany, Limited, since 1948, Mr. J. T. Moore is relin- 
quishing his present position this month to take up a 
directorship with Ewbank & Partners, Limited, the 
London consulting engineers. 


ProF. ANDREW M. Ross, Prof. of Naval Architec- 
ture at Glasgow University, has been elected president 
of the Institution of Engineers and Shipbuilders in Scot- 
land as from October 1. He succeeds Sir William Wallace, 
chairman of Brown Bros., Limited, Edinburgh. Mr. 
J. B. Mavor, chairman of Mavor & Coulson, Limited, 
Glasgow, and Pror. A. S. T. THomson, of the Royal 
Technical College, Glasgow, have been elected vice- 
presidents. 


Mr. F. BuTLer, who has been elected junior vice- 
president of the Leeds Chamber of Commerce, became 
a member of the Council in 1935. He is chairman 
and managing director of Kirkstall Forge Engineering, 
Limited, and a director of Kirkstall-Repco Pty., 
Limited, of Melbourne, Australia. Mr. Butler is the 
fifth generation of the Butlers, who took over 
Kirkstall Forge in 1779, and have managed the works 
ever since. The Forge was founded by the Monks of 
Kirkstall Abbey in approximately 1200 and has 
worked from that date without intermission. It was in 
1676 when one of the first slitting mills in England 
was put down there which turned the Forge into a 
““ modern works,” and it*is probably the oldest works in 
England to have run continuously. 


AFTER AN ASSOCIATION of almost 48 years with the 
British Thomson-Houston Company, Limited, in the 
design and production of electrical control gear, MR. 
HAROLD F. FARMER retired recently. He joined B.T.H. 
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on completing a course in electrical engineering g 
Hartley College (now Southampton University) : 
1906, and for several years was engaged on electricg 
testing, eventually being placed in charge of all] heavy; 
plant testing. In 1913, he joined what was then known 
as the rheostat and controller engineering department 
as a junior engineer under Mr. H. C. Hastings, to 
whom he became chief assistant in 1919. Mr. Farme 
was engaged on control-gear design until 1930, when 
he took over the post of superintendent of the contro). 
gear factory. At the end of 1951 he asked to be re. 
lieved of this responsibility, but remained with the 
company as a consultant. 


Obituary 


Mr. FREDERICK JAMES BULLAS, managing directo 
of S. W. Bullas & Sons, Limited, holloware manufac. 


= of Cradley Heath (Staffs), has died at the age 
of 83. 


Mr. WittiaM S. NEWELL, who, as president of 
the Bath Iron Works Corporation, Maine, U.S.A., was 
responsible for the building of many Liberty ships during 
the last war, has died at the age of 76. 


Mr. SAMUEL RussuM, who joined the Sheep- 
bridge Coal & Iron Company, Limited, Chesterfield, 
as a clerk at the age of 19, and was a buyer for the 
company for many years, died on April 12, at the 
age of 71. 


Mr. WILLIAM EwinG, a former director of Barclay, 
Curle & Company, Limited, shipbuilders, Glasgow, has [7 
died. His association with the firm was a long one, being | 
in turn chief draughtsman and shipyard manager before fF 
joining the Board in 1914. He retired in 1928. 


THE DEATH occurred on Good Friday of Mr. H. E. | 
Warner, the senior representative of J. W. Jackman & | 
Company, Limited, of Vulcan Works, Blackfriars Road, 
Manchester, 3. He had been an associate member of 
the Lancashire branch of the Institute of British © 
Foundrymen since 1928. Mr. Warner has been with 
his firm for forty years, and during this period his kindly | 
and unassuming personality won for him a very wide 
circle of friends amongst foundry executives. : 


Mrs. AGNES NEWTON Drew, a director of Newton} 
Chambers & Company, Limited, Thorncliffe Works, 
near Sheffield, and wife of the late Mr. Walter Newton 
Drew, former chairman and managing director of the 
company, has died on her 65th birthday. She had been 


a director of the firm since 1945, and her late husband © 
was a director for over 40 years. One of the last things | 
she did, during her illness, was to send a £1,000 cheque © 
to be used for the encouragement of young workers at | 
the Thorncliffe works of Newton, Chambers. The gift © 
was announced two days before Mrs. Drew died. 


THE DEATH on April 9 is announced of Mr. THOMAS © 


ALLEN, at the age of 77, who was formerly managing 
director of Gibbons (Dudley), Limited, and Gibbons © 
Brothers, Limited, of Dudley. Born in the local village © 


of Lower Gornal, Mr. Allen joined the Company at 7 
the age of 13, and was actively engaged for 60 7 
First he was connected with B. Gibbons, Jun., 

Limited, retort and firebrick manufacturers (now © 


years. 


Gibbons (Dudley), Limited), and in March, 1912, was 
made a director. ¢ 
the work connected with Gibbons Brothers, Limited. 


gas engineers and contractors, and was appointed to q 


the Board in 1919. 


Also, he had been taking a share of 7 


APRIL 


of 


FOUNDRY TRADE JOURNAL 


APRIL 29, 1954 


Exceptional strength! 
etconomical in application ion! 

‘|  eReady for immediate use ! 
eReliable ! 


— yet LOW _IN PRICE !! 


ADHESIVE 


F & M CORE ADHESIVE ensures that dimen- 
sional tolerances are easily maintained within the 


, required limits ; only a small quantity—a ‘film’ 
d thickness, in fact!—is quite 


sufficient to give a close, STRONG 
join. 


SAMPLES AND FURTHER 
PARTICULARS SENT AT 
ONCE ON REQUEST. 


Packed in “‘easy-pouring,”~ 
free, non-returnable 28 Ib. 
egs. 


MANUFACTURED BY 


‘|| M.SUPPLIES LTD 


- 4, BROAD STREET PLACE - LONDON, E.C.2 
‘f Telephone : LONdon Wall 7222 
0 


d WORKS : COLDHARBOUR, POPLAR, LONDON, E.14 


509 
A 
Ilustration of F & M 
as 
d, 
3 
ift 
AS 
ns 
SA 
\ 
ZAMAN. 
to 


News in Brief 


THE FRENCH import tax on cast-iron pipes and 
radiators has been reduced from 53 per cent. to 10 or 
15 per cent. 

TWENTY-THREE Dutch visitors were the guests for 
three days of the David Brown Group, whose main 
works are at Meltham, near Huddersfield. 

HicH Duty ALLoys, LimiTep, of Slough, Bucks, 
have just issued a really useful booklet which details 
the foreign equivalents of Hiduminium aluminium 
alloys. 

THIS YEAR’S National Industrial Safety Conference, 
organized by the Royal Society for the Prevention of 
Accidents, will be held at the Spa Theatre, Scarborough, 
from May 14 to 16 

THE First LORD OF THE ADMIRALTY stated in a written 
Parliamentary reply that the value of shipbuilding orders 
placed with British firms by the USSR during the last 
12 months was approximately £6,000,000. 

THE FULLY-MECHANIZED PLANT of Charlesworth 
Foundry, Limited, Lockwood, Huddersfield, claimed to 
be one of most modern in the North of England, has 
recently commenced full-scale production. 

FOUNDRY SERVICES, INCORPORATED, of New York (the 
fully-owned associated company of Foundry Services, 
Limited, of Birmingham) are displaying a full range of 
products at the Cleveland foundry exhibition in May. 

THE FEDERATION OF BRITISH INDUSTRIES estimates that 
general industry, excluding the nationalized under- 
takings, will have to pay an extra £4,800,000 for their 
coal as a result of the higher prices due to take effect 
on May 3. 


IN AN ARTICLE printed last week entitled ‘“ Shell- 
moulding Developments in America” the Author’s 
name was printed as B. Walters instead of B. Waters. 
Apologies for this error are tendered to Dr. Waters 
and readers. 


A CHIMNEY 60-ft. high at the Phoenix Works of 
Auto-Malleable (Bingley), Limited, ironfounders, of 
Crossflatts, Bingley, which had been a local landmark 
for 20 years, was felled last Friday to make way for 
alterations. 

A GrouP of officials from Viet-Nam, Cambodia, and 
Laos, will pay a visit on May 5 to the works of Steel, 
Peech & Tozer, Limited, branch of The United Steel 
Companies, Limited, of Rotherham, and will have 
lunch there. 

A SHELL-MOULDING COMPOUND, known as “ Dohm- 
fract Ready Mix,” has been developed by Dohm, 
Limited, of 167, Victoria Street, London, S.W.1, and 
is now available in quantity. Working samples are 
available to readers. 

THE USE of boron nitride to provide electrical and 
thermal insulation of graphite crucibles used in high- 
temperature, vacuum, induction-melting processes has 
been reported by the Knolls Atomic Power Labora- 
tory, of Schenectady, New York. " 

THE INCORPORATED PLANT ENGINEERS (secretary, 48, 
Drury Lane, Solihull, Birmingham) are to hold their 
seventh annual conference from May 19 to 21 at the 
Grand Hotel, Scarborough. The general theme is to be 
“The Challenge of Modern Industry.” 


EXPORT RESTRICTIONS on shipments abroad of carbon 
steel and tinplate products have been further relaxed by 
the United States Bureau of Foreign Commerce. No 
individual export licences will be required in future, 
except for shipments to Hongkong, Macao, and the 
Soviet bloc countries. 
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FLANGING, joggling and straightening presse 
factured by Fielding & Platt, Limited 
to be delivered to Russia. The order for these ¢ : 
of presses was the result of the recent trip to Russia 
made by Mr. F. J. Fielding, managing director of 
Fielding & Platt, Limited. 


_TayLor’s bell foundry at Loughborough are to pro- 
vide a new frame and fittings for six bells from the 
derelict church of St. Mary, Bishophill Senior York 
which were first installed in 1771 and have been taker 
down for rehanging in a modern church at Acomb 
on the outskirts of York. 


THE FIRST ANNUAL MEETING of the South Yorkshire 
section of the Society of Instrument Technology held 
at Sheffield University reported a membership of 
almost 80. Officials appointed were :—Chairman 
Mr. W. C. Heselwood; secretary, Mr. M. Thomas: 
treasurer, Mr. S. M. Matthews. ; 


SAMUEL FOx AND Company, LIMITED, steel manufac. 
turers, Stocksbridge, near Sheffield, have introduced a 
new 400 h.p. Diesel-electric locomotive at their works, 
It has cost £24,000, twice as much as a steam loco- 
motive, but it is hoped that reduced running costs will 
offset the high capital expenditure. 


THE BRITISH COPPER-BASE FOUNDING INDUSTRY, as 
represented by the Association of Bronze & Brass 
Founders, has decided that as a result of recent wages 
awards increases in prices of castings should apply to 
all deliveries made on and after May 1. The industry 
now finds it is completely incapable of absorbing 
further increases in costs. 


W. J. Furse & Company, LIMITED, have opened an 
up-to-date non-ferrous foundry and_lightning-con- 
ductor stores in Wilford Road, Nottingham. In five 
days 65 tons of equipment which included gas-fired 
furnaces were moved from the old foundry to the new, 
The foundry will produce castings for priority defence 
a and will also export’ to many parts of the 
world. 


THERE ARE still a few vacancies for each of two 
Continental visits arranged by the British Cast Iron 
Research Association over the same route, one 
covering the working week commencing May 9 and 
the second covering the working week commencing 
May 16. Interested member-firms should write to the 
director, Dr. J. G. Pearce, immediately, at Alvechurch, 
near Birmingham. 


REPLYING to the toast to the Society proposed by 
Mr. James Mitchell, president of the Iron and Steel 
Institute, at the annual dinner of the Birmingham 
Metallurgical Society on April 14, Mr. George Parkin, 
president, said that the essays entered for this year's 
competition were the bést for many years and when 


they were first examined, 11 were selected as possible } 


first-prize winners. 


ANALYSIS OF the latest Department of Mines statistics 
reveals record sales of coal, tin, and manganese, 


chrome, and iron ores by South Africa last year. The f 


total value of mineral sales rose from £49,000,000 in 
1952 to £49,200,000 in 1953. 
increase in tin sales, which more than offset the 


Features were the big [7 


decline in tin prices, and at the sharp contractions in [7 


the value and volume of asbestos sold. 


LIEUTENANT-GENERAL SIR RONALD WEEKS, chairman 
of the National Advisory Council for Education in In- 
dustry and Commerce, will on May 1, officially ope 


the £250,000 new technical college at Garretts Green,” 


(Continued on page 512) 
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Birmingham. The ceremony will take place in the 
presence of the Lord Mayor and Lady Mayoress of 
Birmingham and of a large assembly of civic, indus- 
trial, commercial and educational officials. 


THE HEATING and welding activities of Metropolitan- 
Vickers Electrical Company, Limited, have been further 
co-ordinated. As from April 1, the engineering sec- 
tions dealing with all forms of h-f. heating (induc- 
tion furnaces, dielectric heating, etc.), as well as 
resistance heating using sheathed-tubular elements, 
were combined with the welding engineering depart- 
ment, under its chief engineer, Mr. C. F. Saunders. 


Memeers of the Rural District Council Surveyors’ 
Association toured the works of Allied Ironfounders, 
Limited, at Ketley and Coalbrookdale, on April 14. 
They were welcomed at the Sinclair Iron Company by 
Mr. T. Offley Lander, chairman of the Shropshire Board 
of directors of the firm. The visitors, who were 
accompanied by Mr. J. J. MclIntre (secretary of the 
R. D. C. Association), saw the whole of the plant at 
Ketley, after which they were entertained to luncheon. 


THE DARLASTON FIRM OF WILKINS & MITCHELL, 
LIMITED, who are large exporters of forge presses, are 
to tackle a world market in which America and Ger- 
many were prominent, with a new forging machine 
which, it is hoped, will prove an important dollar 
earner. The machine, called the Rollmaster, is the 
first machine of its kind to be brought into production 
in Britain. It can take steel billets up to 4 in. dia. and 
can be applied to the forging of most components from 
spanners to crankshafts. 

SOLUS-SCHALL, LIMITED, have just installed in their 
laboratory at 18-22, New Cavendish Street, London, 
W.1, “Magnatest Q,” a new electronic sorting and 
testing device for ferro-magnetic materials. Finished 
and semi-finished parts of up to 12 in. dia. can be 
tested and sorted according to quality (alloy composi- 
tion, texture, cracks), heat-treatment, hardness, depth 
of case-hardening, surface decarburization, tensile 
strength, ductility and suitability for deep drawing. 
The equipment is available for demonstrations. 

STANTON IRONWORKS COMPANY, LIMITED, have 
opened a new ablution centre at their Riddings Works, 
for their 500 workers. The new two-storey block con- 
tains 448 duplicate lockers all heated from below. 
Towels are stored in separate compartments and there 
are showers, footbaths, hot-air hand driers and a towel 
drier. Other small washrooms have been sited else- 
where in the works. The cost of the scheme was 
£20,000. The official opening ceremony was performed 
by Mrs. F. Scopes, wife of the managing director. 

SecTIOoNS of the Grimesthorpe foundry of the English 
Steel Corporation, Limited, will be kept busy for the 
next two years in fulfilling a record castings order 
worth £400,000 which the Corporation has secured. It 
is a sub-contract to the £7,000,000 contract for rolling 
stock secured by the Metropolitan Vickers Electrical 
Company, Limited, in association with Metrovolitan 
Cammell Carriage & Wagon Company. The Grimes- 
thorpe foundry will carry out the order for supplying 
cast one-piece bogies for motor and trailer coaches for 
the Brazilian Railways. 

GREAT BRIDGE FOUNDRY COMPANY, LIMITED, Sheep- 
wash Lane, Great Bridge, have purchased the busi- 
ness of Maples Foundry Company, who are very 
old established makers of sanitary cisterns. etc. The 
business will be carried on in the same style and title 
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as hitherto. Mr. T. W. Glidden has been elected to the 
Board, and his primary consideration wiil be th 
development of Maples Foundry Company. 4, 
Glidden is a director of West Bromwich Albion Foot. 
ball Club, and as a point of interest, was the captain of 
their Cup-winning team in 1931. 


THE BIRMINGHAM FIRM OF MCKECHNIE BROTHERs js 
planning to move from Rotton Park Street, Edgbaston, 
to a new industrial estate at Aldridge, Staffordshire 
and take the employees along with it. The fir 
production at the new factory is expected towards the 
end of this year. The new factory site covers aboy 
25 acres and will produce extruded brass, bronze and 
copper rods and sections. On April 24 a party of em. 
ployees and their wives are to be taken to Aldridge to 
see the factory site and the houses being built by 
Aldridge Urban District Council. ; 


UNITED STEEL COMPANIES, LIMITED, Sheffield, are 
using a micro-film system for documents at their head 
office in Westbourne Road. Since it was installed q 
total of 585,740 documents have been recorded, 
Documents sent by branches are afterwards destroyed 
and the films sent back to the branches. The general 
ledger has been filmed from date 1913 onwards and 
records of another department from 1937. A record 
of payments made each week to the 30,000 employees 
is similarly kept. It is estimated that the films take 
up one thirty-seventh of the space of the normal 
records. 


AS FROM May, the firm of A. Luson & Sons, Limited, 
Park Royal, London, manufacturers of wire brushes 
will be changed to, Gem Brushes (Luson), Limited. 
This change has been brought about simply by the 
fact that the trade name “Gem” has over the years, 
become better known throughout the world than the 
name of the company. The change is in name only, 
the policy and direction of the company remaining the 
same. Recently the Board was strengthened by the 
appointment of two new directors—Mr. F. George H. 
Foreman and Mr. E. Grosz, A.M.I.MECH.E., A.M.LECE,, 
the latter being director in charge of research. 


A FIRM OF IRONFOUNDERS in the London area on 
April 13 were fined £75 on each of three charges of 
failing to furnish the Ministry of Fuel and Power with 
a weekly statement of stocks, receipts and consump 
tion of coke, and on five charges of recklessly making 
a false statement relating to coke stocks. The com 
pany had to pay 10 guineas costs in addition. The 
director and secretary of the company was fined £50 
on each of eight identical charges, which were brought 
under the Defence (General) Regulations, 1939. The 
defendants pleaded not guilty to all charges. Two 
similar additional charges each against the Company 
and the director were dismissed. 


THREE-DIMENSIONAL PHOTO-ELASTIC EXAMINATION and 
its application to the study of failure in die-cast parts, 
was analysed by Mr. C. Snell, of University College, 
London, when he addressed members of the Cambridge 
and District Engineering Society and of the Institute 
of Production Engineers at a joint meeting in Cam- 
bridge. Mr. Snell said that the photo-elastic method 
of determining stresses in solids is being increasingly 
applied in industry. One motor-car manufacturer 
had experienced repeated failure in carburettor mani- 
fold fittings, he said. Photo-elastic examination had 


enabled him to minimize the highly stressed areas and | 


cure the trouble without substantial alteration. Even- 
tually. the method would be used at the design stage. 


Mr. Snell said, because the versatility of the method 


can be used to discriminate between projected designs. © 
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Brazilian Import Changes 


The new classification of merchandise for importa- 
tion into Brazil, in force since March 26, corrects 
several anomalies complained of by importers, and is 
more comprehensive than the October lists. It includes 
a number of items not previously specified, which 
therefore fell automatically into Category 5, paying a 
minimum premium of 50 cruzeiros per dollar or the 
equivalent in other currencies. 


Many essential articles are transferred from Cate- 
gories 2 and 3(minimum premiums 12 and 15 cruzeiros) 
to Category 1 (minimum premium 10 cruzeiros), thus 
facilitating imports. A few others, produced in Brazil, 
in what are regarded as adequate quantities to meet 
market needs, have been relegated to lower categories. 
The principal alterations are given below. 


Principal Changes 


Category 1 now includes copper, lead, zinc, and tin 
ores; steam boilers and equipment to burn national 
coal and residues; steam turbines of over 100 h.p.; tin- 
plate; machinery and apparatus for testing metals. 

Category 2 now includes high-grade graphite; pow- 
dered mica; iron and steel filings and dust; residues 
and scrap of brass, nickel, and unspecified non-ferrous 
metals; fine silver, iridium, osmium, and rhodium, 
prepared for industries other than jewellery; iron and 
steel sheet and plates over 6 mm. thick; iron and steel 
strip; ferrous alloys of molybdenum, .vanadium, 
titanium, and cobalt; brass and other copper alloys in 
ingots, strip, and paste; copper bars with steel cores 
of over 6 mm. dia.; molybdenum, magnesium, and 


—- cobalt; refractory products; nickel sheet and 
plates. 


Category 3 now includes special tool steel; iron and 
steel in primary forms, semi-finished; structural steel 
shapes; tungsten or wolfram; parts and accessories for 
electro-mechanical tools; machinery for foundries and 
metallurgy; iron and steel axles of over 4-in. gauge, 
cog-wheels, cylinders and other machine transmission 
gear parts; iron and steel wire; galvanized iron and 
steel staples; steel pins for pneumatic tools; helicoid 
springs; flexible metal tubes. 

Category 4 (minimum premium 20 cruzeiros) includes 
ferrous alloys of manganese, nickel, chrome, and other 
unspecified metals; copper strip, bars, rods, alloys and 
structural shapes; sheet and plates of aluminium, 
lead, zinc, and unspecified metals; worked zinc 
and alloys; rubber-insulated copper telephone 
cables; hand winches; industrial travelling platforms 
and hoists; cast-iron pipes of 660 mm. dia. and over; 
copper, zinc, aluminium, iron and _ steel pipes, 
tubes, and accessories; unfinished wire and other 
articles of copper, aluminium, zinc, and unspecified 
metals; complete metallic structures; steel and alumi- 
nium wire netting and gauze; steel tanks of 1,000,000 
litres capacity and over, weighing over 30 tons; iron 
and steel chains, pulleys, blocks and the like; semi- 
finished brass or copper cowls with flanges. 

Merchandise not specified in Categories 1 to 4 can 
only be imported under Category 5. As the latter in- 
cludes high-priced motor-cars and other luxury goods, 
for which there is a big demand and for which less 
than 5 per cent. of the available exchange is allotted, 
premiums are very high and rose to 130 cruzeiros in 
March. 

The Brazilian Minister of Finance announced at the 
end of March that he hoped shortly to be able to 
offer all foreign currencies at auction. Premiums con- 
tinue at a high level, as the available exchange is 
insufficient to meet market requirements. The Comp- 
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troller of Currency and Credit has published a Jon 
list of products which cannot be imported from Ger. 
many until September next, as the exchange allotted 
is exhausted. The banned articles include iron ang 
steel, aluminium, brass, copper, zinc, and alloys 
thereof; tinplate; iron and steel pipes and foundry 
products; barbed wire and staples; wire rope ang 
cables; bare wire; semi-finished metal products; stee| 
containers for liquids and gases; farm machinery ang 
implements, parts, and accessories; tractors; industrial 
machinery, apparatus, parts, and accessories. 


Volta Redonda Production 


The Government steelworks at Volta Redonda 
applied in March to register the following articles as 
“nationab’similars.” If approved, imports will be pro- 
hibited provided local manufacturers are able to supply 
local needs under satisfactory conditions as regards 
price, quality, and quantity. The articles in question 
are :—Structural carbon steels; thin hot- and cold- 
rolled sheet; corrugated and plain galvanized steel 
sheet; tinplate, coke type; structural steel shapes and 
bolts therefor. 

Volta Redonda’s annual report for 1953 points out 
that the increased cost of wages and raw materials 
has been largely offset by increased sales and im- 
proved productivity per man. Production of coke 
reached 332,038 tons, pig-iron 370,259, steel ingots 
482,376, and rolled products 375,467 tons. e com- 
pany’s washery dealt with 871,109 tons of coal, which 
yielded 230,093 tons of metallurgical coal, 269,967 
tons of large steam, and 71,882 tons of small steam 
coal. Its mines produced :—-Hematite, 712,736 tons; 
manganese, 2,750; dolomite, 17,920; limestone, 70,119 
tons. Consumption of raw materials averaged 3.75 tons 
per ton of steel products. The proportion of national 
to foreign coal rose from 28 per cent. in 1952 to 39,7 
per cent. in 1953. The dutput of the blast furnace 
averaged 1,014 tons of pig-iron per day. Production 
of rolled products was occasionally held up by the 
scarcity of tin and zinc and by reduced supplies of 
electric power, due to the prolonged drought. The 
value of sales reached £37,171,440, production being 
entirely absorbed by the home market. 

Net profits in 1953 amounted to the equivalent of 
£35,823,000 and dividends distributed to £11,113,057, 
being 6 per cent. to preference shareholders, 7.5 per 
cent. on ordinary shares held by the Treasury, and 
10 per cent. on those privately owned. 

The Statistical Department announces that in 1953 
Brazil produced 885,263 tons of pig-iron, 982,880 tons 
of steel ingots, 833,117 tons of rolled products, 
2,029,744 tons of coal, and 2,040,590 tons of cement. 


Fewer Unemployed 


Figures issued by the Ministry of Labour and 
National Service show that the total working popu- 
lation decreased by about 30,000 during February. 
The number of persons registered as unemployed on 
March 15 was 342,866, of whom 16,347 were tem- 
porarily stopped. The total showed a decrease of 
44.437 when compared with those unemployed on 
February 15. Unemployment in March was 1.6 per 
cent. of the estimated total number of employees, com- 
pared with 1.8 per cent. in February and 1.9 per cent. 
in March, 1953. There was no change in the number of 
workers employed in metal manufacture, but the 
engineering, metal goods, and precision instruments 
group showed a rise of 2,000. 
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‘FULBON 


for quick bond 


TRADE MARK 


development 


‘FULBOND’ develops its 
bond so rapidly that — 
foundrymen can reduce 
milling time and increase 
the output of their sand 
mills. 


For service and information write to:— 


THE FULLERS’ EARTH UNION LTD. 


Patteson Court, Redhill, Surrey. 


Tel: Redhill 3521 


C.M.F. 13 


IF YOU ARE THINKING: OF 
NON-FERROUS 


INGOTS 


in the knowledge that they 
are produced to strict specification by 
close laboratory and foundry control. 
The highest quality consistent with 
modern standards is maintained by 
experienced organisation and research. 


CREECHURCH HOUSE 
CREECHURCH LANE 
LONDON €E.C.3 


Tel. AVENUE 5341 


LIMITED 


WORKS :— 
ST. STEPHEN'S STREET 
ASTON 


BIRMINGHAM 6 
Tel. ASTON CROSS 3115 


ON 


A.1.D. APPROVED LIST 


CHRONICLE BUILDINGS 
CORPORATION STREET 
MANCHESTER 4 


Tel. BLACKFRIARS 374! 


POWELL DUFFRYN 
H E 


ADELAIDE STREET 
SWANSEA 
Tel. SWANSEA 4035 
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Raw Material Markets 
Iron and Steel 


Producers of pig-iron continue to maintain outputs 
at the usual impressive levels, and they are well pro- 
vided with raw materials. Iron-ore stocks are plentiful 
and are augmented by regular consignments from 
home and foreign sources, imports being on a much 
heavier scale than formerly. Supplies of blast-furnace 
coke are sufficierit to burden the furnaces at the re- 
quired levels. 

Outputs of all grades of pig-iron are disposed of 
readily. The steelworks claim the larger share, and the 
foundry grades of iron find a ready market; in fact, 
some grades are not produced to the extent of present 
demands. The low- and medium-phosphorus irons 
fall short of requirements, and although there is some 
improvement in the supply of hematite pig-iron, the 
higher silicon ranges are very scarce. High-phosphorus 
deliveries are behind, and although the demand has 
declined, the furnaces have plenty of orders on hand 
fully to absorb current makes. 

Scrap supplies are adequate to fulfil consumption 
requirements, and there are regular deliveries of 
wee and furnace coke, ganister, limestone, and fire- 

TICKS, 

There is evidence that steel production has more 
than caught up with the demand in some directions. 
The re-rollers are anxious to secure more orders for 
small bars and sections, and the steelmakers: likewise 
find it difficult to keep their small mills going. Arrears 
of orders for heavy sections and joists are being 
worked off, but production is upheld. There is still a 
_big demand for plates and sheets and delivery dates are 
extended. 


Non-ferrous Metals 


The Copper Institute has published details of copper 
usage in the United States and elsewhere for the 
month of March; they reveal a satisfactory state of 
activity in the industry. Inside the U.S.A. production 
of crude copper in March was 81,600 short tons, com- 
pared with 74,400 tons in February, while output of 
refined copper, at 117,600 tons, showed a considerable 
advance on the previous month’s total of 103,500 tons. 
Deliveries of refined copper to consumers was also 
up, the comparative figures being 95,800 tons and 
89,000 tons. Outside the United States production of 
crude copper was 124,100 tons, or about 14,300 tons 
higher than in February, while output of refined, at 
93.800 tons, compared with 70.800 tons in February. 
Deliveries of refined copper amounted to 93,200 tons, 
virtually the same as in the United States. World 
stocks are rising month by month, the increase last 
month being about 17,000 tons. The above figures do 
not include any deliveries into the stockpile and this 
tonnage is not published, but it is generally supposed 
to run at about 10.000 short tons per month. It will 
be noticed that production of both crude and refined 
showed a sharp turn upwards, but deliveries also 
advanced. 

Markets were still under the influence of the holi- 
days and trading was rather quiet. The tone was, 
however, firm and it certainly seems as though the 
bears have retired from the arena. If a fall does come, 
the absence of a short pdsition is likely to make the 
drop in values all the sharper. On a moderate turn- 
over cash copper gained £3 last week and three months 
30s., the backwardation widening slightly to £11 10s. 
Zinc improved by 15s. for both positions, while lead 
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showed only a 5s. gain for April and was unchanged 
for forward. Tin now seems to have lost its drive; at 
the close last Friday afternoon both positions were 
£10 down. 

Official metal prices were as follow:— 


Copper, Standard—Cash: April 22, £245 t 
£245 10s.; April 23, £245 to £245 10s.; April 26, 
£247 10s. to £248; April 27, £248 to £248 10s.; April 
28, £245 10s. to £246 10s. 


Three Months: April 22, £233 10s. to £234; April 
23, £233 15s. to £234; April 26, £237 to £237 5s.; April 
27, £236 15s. to £237; April 28, £235 10s. to £236. 


Tin, Standard—Cash : April 22, £727 to £730; April 
23, £742 10s. to £745; April 26, £757 10s. to £760, 
April 27, £747 10s. to £750; April 28, £735 to £737 10s, 


Three Months: April 22, £719 to £720; April 23, 
£732 10s. to £734; April 26, £752 10s. to £755; April 
27, £742 10s. to £745; April 28, £730 to £732 10s. 


Zinc—April: April 22, £79 7s. 6d. to £79 15s, 
April 23, £79 10s. to £79 15s.; April 26, £80 5s. to 
£80 15s.; April 27, £79 10s. to £79 15s.; April 28, 
£79 10s. to £79 15s. 


July: April 22, £78 15s. to £79; April 23, £79 to 
£79 5s.; April 26, £79 15s. to £80; April 27, £79 5s. to 
£79 10s.; April 28, £79 5s. to £79 10s. 


LeaD—A pril : April 22, £91 15s. to £92 5s.; April 23, 
£92 15s. to £93; April 26, £94 15s. to £95; April 27, 
£94 Ss. to £94 10s.; April 28, £94 to £94 5s. 


Second half July: April 22, £89 15s. to £90; April 
23, £90 10s. to £91; April 26, £92 10s. to £92 15s, 
April 27, £92 to £92 5s.; April 28, £91 Ss. to £91 15s. 


National Society of Master 
Patternmakers 


A general meeting of the National Society of Master 
Patternmakers will be held on Wednesday, May 5, at 
5 p.m., at the Waldorf Hotel, Aldwych, Strand, 
London, W.C.2. By courtesy of J. Stone & Company 
(Charlton), Limited, Mr. Langham will show a film 
of the making of the propellers for the Queen Eliza- 
beth. The chairman, Mr. B. Levy, will then address 
new members on the aims of the Society and outline 
the programme for the business session. 


This is the first ordinary general meeting of 
the Society and it is hoped that there will be a good 
attendance, not only from the London area, but from 
all patternmaking centres. The meeting is open to 
members and their colleagues and also to any master 
patternmaking firms whom members care to invite. 
For this purpose special invitation cards can be ob- 
tained on application to the secretaries (Mann, Judd & 
Company, 8. Frederick’s Place, London, E.C.2). The 
meeting will close at about 6.30 p.m. 


The last day on which firms can join the Society 
as founder-members is May 8. This meeting will, 
therefore, be a good opportunity for enrolling new 
members. 


THE MINISTRY OF MATERIALS announces that from last 
Tuesday its selling prices for tungsten ores of standard 
65 per cent. grade and ordinary quality were increased 
as follow:—Wolframite, 235s. (plus 10s. charge) and 
scheelite 230s. (plus 10s. charge) per long ton unit 
delivered consumers’ works. 


Vo 


